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oisrrRicr of MASSACHUSETrAtoVti 

DiMicl'Vltrk't qgte*. 

Ba IT mBMJtHBBXBD, That on tho t%n xy-finit dar of January, A. 0. 18aS 
In the fiflj-third joar ot tbo Indpinaddhce oftH UHiteii St«4oa of Ameri 
ea, Pichardsaa. if Lord, and S. 1^ QaoAicjQW'tho said district. Mm d» 
poaitad in thii office tho title of a book, the right wlieroof tliej cUHm aa pro- 
prietorfl, in tho words fidlowiiig, to wit : 

** Prn(.:ical and Mental Arithmetic, on a'Now P!an, in which Mental Arkh- 
OMMic liicomhino'l \vith the Van of the Slate: contaijiiiig a Oouiplcte Rystom for 
all practical rarno«es ; being in Dollara and Cents. Store^iBEditioti, reviaed 
and enlarge, with Cxoreiacs for ib^. Slate. To which JMHed, a naclieal 
Bjulcm of BooU-Keeping. By RiNtwcIl C. Smith." 

In conformity to t}«e act o( the Congress of the United Statea, entitled, ** Am 
Act for the e^ouragcrnent of Inarning, by securing the coi)ies of mape, charts, 
•ad bnok»«. tO' tiiu authors and pro|tt:ietors of sueli copies, during tiie times 
tJbareffi rfipht'tv^ni ;" and kIso to an act, entitled, ** An Act sapplementary 
to an i<ct,-un)rtl(Kl, An Act for tho encouragement of learning, ny securing 
Um copies of niopRj charts, and books, to tbo authors and proprietors of sttcE 
aopiss dhiriifk tiie tiinc^ tlmrcin mentioned ; and extending the twnefita theraol 
to the Bits of designing, engraving, and etching hirfturical and other prints.'' 

JNO. VV. OAViS, 
Cltrk ((fik4 MMtrkt ^fMuUMekiuUu. 
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RECOMMENDATIONS. 

From the Jan. JV«. for 1828 of tlic Journal or Edvcatiob 
<* A careful oxamiaation of this valuable work will show Uiat iti aathor hM 
romniled it, as all books for school um ought to be compiled, from the retuhi 
cf actual exporimont and obscrvatioa in the schocl-i-oom. It is entirely a 
practical worV, eombining tlie merits orConiurn's 4>'8tem with copiotts praetiM 
m the slate* 

** Two circumstances enhance very much the value of this book. It is yrtrjf 
conprehonsivo, containlnip twice the usual quantity- of matter in works of tbn 
class ; while, by judicious attention to arrangement and printing^^ it is nn- 
derod, perhaps, the clieapost book in tnis defiarimcnt of oducalion. The bvlef 
■ystem of Book-Koopin^, attached to the Arithmetic, will be a valuable aid to 
cidre complete iastraction in common schools, to which tJio work is, in other 
respecu, so peculiarly adapted. 

. "There are soveral w»fy valuable peeunarities in this work, fur which wo 
eannot, in a notice, nnJ sulllcicnt simoo. Wo would roeoinmcnd a careful eX' 

tamination of tiie book to all toacltcrs who are desirous of combining good tlieo* 
ry with copious and rigid practice." 
From the Report of the ScuooL-CoMuiTTEf or PaoTiDKifcE. 
\ ' « The books at present ttsod in tlio achools are. in the opinion of your Com^ 
r^ Uittee, altogether aboi'e the range of thought of the nupilii. Works uf a nar^ 
^ rative cliaracter would bo better understood, would bo more intct'osting, and 
\^ woald. of course, teach tho pupil to read with more ta&te and jui^gment. Tlia 
Y ^y ww> pores, in nttor diigust, awr the book which be reads in cehoois, wUI 
^ Msten home to read with avidity his story-book. The true wisdom woaU 
vf liwa be, to introduea tlie etory-book into school, and thus render his place of 
r-^ idaeatioa the place of bis amusement, 

K) ** Neverllieloas, aa tltis eubjca is one in which time and iodgmont are naeee 
'Mry for a aeleetion, and at a change nf this sort, through aO the schools, wooM 
bo peoduetivo of eonsidurabk) additional expense, your Committee would ree- 
■ommend that no cliango, at present, bo made in books, excepting only the 
Arithmetic. If a school, by way of experiment, bo established on the moaito- 
rill plan, various school'books can bo tried theru, an<l, after a fair opportunity 
ol testing thoimorits of several, those can be (>cloctiHl which seem host adapted 
to accomplish the purposes of education. Your Committee are. however, of 
opiiion. that it would l)o expedient to iniroduce tho system of Arithmetic pub- 
lished by BIr. Smith [subsequently aduntcdj into all the Public Grammar 
Schools ; and, also, that all the scholars m arithmetic bo tavgUl by classes, ami 
'%Dt jndividuaUy, as is now the prevalent mode.** 

The aheve Report was signed by tho following named gea 
llemcn:— 

Rev. F. Wa rLAND, Jr., D.D. Pres. Brown Unh., (Chalrmaa.) 
Rev. Thomas T. Waterman. 
William T. Grikmkll, Esq. 

Dated .^prU fU, 1828. 



This woik is rocommendod by the State-Commissioners ci 
f ermont to be adopted throughout that State. It is likewise in* 
trodiictd into the public and private schools of Hartford, Coim. 
bv the coDcarrence both of committees and teachers^ and ia 
ike inanner m vark)us other places. 
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fiVGGESTIOirs TO TEACHERS 

ON THE MCTOOD OF USING THIS WOEK* 



Fm t coane of mental aritbmetiet adajpted to die cttpMiUn of VMy mmm 
pttpik, tlmy OMV toko Um mmital a^oreMea in each rule, as ^r at tbe 6mI 
•xanuM* for the ■Ute. Tliis eouna w not meant to inolude anjr of the axereUNi 
Jt/led '* QiiestiMM on tho foregoing.** 

Tliiaeouraeembracei tiw whole of the |(nt 90 pagee, together with thearilh- 
BMtical tables, extending to tlie Apfiemlix. The noees^ity of impreaainf them 
toUos on the minds of puiiila at an early age is solBehniily obvioua. Wfieii ths 
pupil is perfect master of this coarse, ai will, most probably, be the ease aflat 
•ae or two reviews, tho teacher will find no dillicafty in maldng hfan vndav* 
stand the operations by slate. Ilo may then toko the whole in eonrse. 

In every school, it would lie well to Institute classes } and as there are seldom 
miy answam given to the OM^itol questioas, the pupils may be alkNvod to read 
in their, turns the questions from the nook ^ thus giving the taitcher no tether 
trouble than occAsional corrections By this, t ho reader wilt perceive, that the 
work may be used to advantage in momtorial schools, as the forsaer editiooi 
have been In large schools these corrections may oe maide by an advancoi 
acbolar, instead of the teacher. Whenever an advanced aclMilnr takes up tin 
book with a view of profiting (Vom it, he should omit nothing as he pia 
gresMs, nut make it his practice to quality himself to answer any question, U 
the mental exorcises, rules, or respecting Uie reason of tho operations. 
. Tsaehen will find it to be a uaafiil occupation for their scholars, to assiga 
litem a morning lesson, to be roeited as aoon as they oune into school* Wiili 
liubi ocertion on tbe fiort of teachar s . papila in thia way auy ha naiie a ss id i 
•us and ambitious, very much to tlwlr advantafo, and to the evadtt of ihajr 



ThoBwntal qoestions, nndor the head of *«€loestions on llm flNa|Oiiig,** wil^ 
intodigentiy answnrvNl, furnish to committees an admirable teat or tho papU^ 
knowhMlge of this subject. 

The Apnendix is do«ignr>d for those who have time and opportunity to Jbvair 
study ti"' 



to the study uf tlio niuro abstruse parts of mathamtttica. 

JiTbte, lisst 
It may hem bn 



JVbte. liSst some may mistake the object of the figures in tho narenikeatsii, 
remarked, that these flguros am saparalo amnsani, left witl^eut 



assiaiiing any value to tliom, r«servin« this particuhir for the diseretioa «f Iha 
pupiL, which he must nncomarily exercise, in ordor to obtain the answer whiM 
Mluwa, that bcmg the aggrcgata of tho whole. 

Tlie above directions are those which aeem the best to tim antiwr { hat u 
•verv inioUigent teacher has a way of hie ovm, wkiekf thoofli *it iniriaaiBallf 
tbe 6est, is, put haps, tho beat for him, the subjnet m raspactAiUy subaunai 
10 his own cimieo. 



d by Google 



PREFACE 

TO THE THIRD EDITION. 

When a mw work it oflerod to ilio puliUe, ospocialljr on t Aabjnct abound- 
big with treatiMt, like thia, tho inmiiry is very naturally matte, <* Dooa tliM 
work ccntaio any tJiing now ?*' ** Are th«re not a liumlre*! othcri as {uod ai 
this ?** To tho fint inquiry U is ropUed, that thcro uto many things which 
aro boUoved to bo now ; and, as to tho second, a candid public, after a earelbl 
examination of itscontonu, and not till then, it U lioncd, most docide. An- 
otlier inquiry may ftill bo maJe : *<Ts this edition different from the preco«l- 
ing V* The answer is, Yos, in many rospoets. Tho present odition prfifesMs 
toM Strictly on tho Pcstalouian, or inductive plan of teaching. TMs^ how- 
ever, fa not chumod as a novelty. In this rcspMt, it rcsomMes many other 
syslfima. The novelty of this work will bo found to consist in adhering mora 
elosely to the true spi:'it of tho Pestalozxian plan ; oooaequently, in diflbrinjr 
iVom other systems, it diflbrs toss from the l^»taloasiao. Thia similarity wiU 
now be shown. 

1. Tht Pestalozzianp-iofesse^ to unite a complete system oj 
mental with written sntkmetie. So does this, 

2. That rejects no rules, but simply illustrates tfiem by men^ 
tal questions. So does this. 

3. Thai commences with examples for children as simple as 
this, is as extensive, and ends with questions adapted to minds 
as mature. . 

Ilore it may bo asked, " In what respect, then, is thb diiftront from that?' 
To this ouerUon It is ansivcrod. In the execntion of our common plan. 

The following are a few of the prominent characteristics of this wwfc, in 
which it is thought to diflbr from all others. 

1. The inierrogalivc system is generally adopted throughoui 
this, work, 

. 2, The common rules of arithmetic are exhibited so as to 
correspond with the occurrences in actual lusmcss. Under this 
head is reckoned the application of Ratio to practical purposes, 
Fellowship, ^c, 

3. T%ere is a constant recapitulation of the subject attended 



to, sttded " Queftions on the foregoing, 

4. The mode of giving the inMmdual results without pointy 
then the aggregate of these resuUs, withjtoinU, for an answer 
hy which the relative value of the whole u determined, thus fur 
nishing a compete test of the knowledge of the pupiL This U 
a characteristic difference between this and tlie former editiofiSi 
> 5. Ji new rule fir calculating interest for days Ktth vonths 
1* 
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vl , PREFACE. 

6. The wod9 of miradmchig amI eondiutmg ike ttOfjui of 
ProfortUm, 

7. The adoption qf tke federal eohh '^ ^ extbuUm ^ $Ur 
ling momeff, except ky ittetf. 

8. The arithmetical ioMes ore pr^etkaUy ittmetrmted, prewi* 
OMsly and euheeqmemtly to their insertion, 

9. ^e tkie wuhU of teaching recognises no atithority hut thai 
of reason, it was found Ueeessary to iUustraie the rule for the 
extraction of the cube root, by means of blocks, which accom* 
pany this work. 

These are mmm of the (MMumiiianf iniXM of tbte work. Other* might be 
mentifNieil, but, by the examination of thoee, tlic reader will be qoalifiocTto d» 
eiile on their eomparativo value. 

As. in this work, the comimm ralei of arithmetic are tetaiaed, perhaiM the 
ccador ia reatly to propose a quention froquentlyaalted, ** What |i the wie uf ao omi 
oy rules V* ** wliy not pnMcril)e them ?^ The reader must here be reminded, 
thiittiuMe ruloxare taught differently, in thissvstom, flrom the common method. 
I'he pu|Hl is first to satisfy himself of tlio truth of several distinct roathcmatl. 
eui principles. Those deduct ions, or truths, are then generalized ; that Is, brief- 
ly summiMl in the form of a rule, which, for convenienco* sake, m namuU Is 
there aojr impropriety in this? On the cootrarv. is there not a great convi^ 
nionce in it? Should the pupil be left to form nis own rules, it is naore thaa 

!>rubablo ho might mistake the most concise and practical <me. besides, dt^ 
breut minds view things diflbrenily, and draw dinbrent conclusloii*. Is thxue 
no benefit, tlien, in ketfing the pupil to the most concise and pracitoal method 
of B«»lving tlM> various |H-onlems incident to a business lifn f 

Some have even gone so far as to condemn the Rulo of Three, or PtoportioA, 
and almost all the successive rules growinc out of it. Whh more reason, they 
ttiight condemn Long Divbion, and even amrt Division j and, in iket, all tto 
C4mmioo anil Amdnmantai rules of arithmetic, Mcept Addition ; for these may 
all bo traced to that. The only question then is, "To what extent sliaJl wo ge ?>' 
To this it is replied. As fiir as convenience requires. As the Rule of HiFce h 
generally taught, it must bo confessed, that abnctft anything else, provided the 



generally taugnt. it must bo confessed, that almci 

mind of the pjnpil he exorcised, would he a m«id svhstftnta. " But when taaighl 
as it should be, and tlie scholar is ted on in the same train of thought tliatorigi* 
Hated tlie rule, and thus ofll-ctuallv made to see, that it is sin)i>ljr a convenient 
nictliod of arriving at tho result ofboth Multiplication and Division coinbinod, 
it« necessity may be advocated with as much reason as any fundamental tulb. 
As taught in this work, it actually saves more figures than Short, compared 
with Long Division. Here, then, on tho ground of convenience, it would be 
reasonable to Infbr. ttiat its retention was more necessary tlian either. Rut, 
waiving its utility in this respect, there is another view to be taken of this sub- 
ject, and that not the feast in iiaiNNrtanc«. vlju the ideas of beauty arising from 
viewing tlio liarmonious relations of numGors. P<ire is a deUgbtful field Tor an 
tnqi)isiti\'e mind. It hero imbibes truths as lasting as life When the otiltt^ 
and eonveaicnce of this rule are -once conce d ed, all the other nrits fitfwlBK 
out of tliis wilt demand a place, and for the same reason. 

b msf, paitepB» be asked by mooy. " Wby not take t<M princtple witlnot 
tho name r' To this it is again replied, Convealencc forbids. Tlie name, tho 
DupQ wiU see. is only an aggregate term, given to a process imbodying soTcral 
dbtlnct prtnciples. And Is there no convenience in this 1 Shall the papil, 
whom to aetnal buaineas, be obliged to call off his mmd from all other Miiwuti, 
to tmeo atroln of dodacUoa^ arimg from abotract roaaiNiing, when hit atten- 
tkm i* most needed oo other subjects 7 With ao much propriety the name of 
eaptoiH max he dispensed with; for, although the ceiieiul, by merely oummcA* 
IngUs captidn, may summon 100 men, still he mightcaitt oachoii aoparatobr, 
idthoqgh not q|uiie oo conroniently . With tlisoe remodco the nil^oet wBl m 
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ieei«ioii till he has examined the doctrine of Propoctte, FoHoWiliIp, Ite., 
«• IMi At in ttite work. 

> Tte AvpvM*! fe emwiiie muif oeeAil ralM, ahhoofh a knowM|b df thete 
IF net alMotutely e«MHitial to the more common purpneet of life. Under tliii 
hmi aM MckMKd AJt^tlen, Rbots, FrMrernkm, F^BmraUtioa, Annuitie*, A«. 
I%» eiwirletT of echolaf* beeominf aeqaaioted, aome time or other, with ilieve 
.«DiB«, fcM kmf ehiee been eettled ; the only queetion ia, with regard to the ejr- 
-pedioner of iotrodooinf tlami into onr afltlimetiee, and not re»>rYing them fl»r 
•vr aMMe. la reply to thie, the writer wovU aak. whether it eaa be »up. 
poMd, tbedovelopenient oftheae truths, by ilcuree, will inviforate, •tmagtben, 
Md eapaad tiie miud ism than oy tetters f fa not a more extecsive ktipwiodfa 
afthe power of fibres deairible, aside fVom the impmvement of the miml, ind 
Ihe praetleal «tHfty wfaieh these rales afford ? Bosidea, there always will, in 
B nook or other, apring up some poor boy of roathomatical genius, who will 
eaireus ofestendiag hui researches to more abstraac sub)ocU. Must be, as 



'Well as all <«hora, be uxed with an additiooal exponae to procure a system, 
tmitainingthe aame principloa, only for the aake of diaeovorlnc them by letters r 

Ptoaition, iwrhaiw, may be aaiil to bo entirety useleaa. Tlio aame may ba 
lald of thft d4ioinne of E^uatiooa by algebra. If the formsr be taa^bt ra- 
'.lunally, what great superiority can be claimed for the one over the other? 
la it not obvioua, then, that it ia as beneficial to tbo pupil to diaeipiioe his 
aiind by the aonuiaition ot uaeful and practical knowledjie, which may be in 
the poaaesaion of almoat v^rj learner, aa to ncsenre this interesting aertioa of 
ainthematica for a favoured few, and, in the mean time, to divert um atten 
tion of the pupil to leaa useful aubjeeta ? 

The blueka, lUuatrative of tlw rule fbr the Cube Boot, will aatiaftetorily ae> 
eount for many reaulta in otlier rules ; as, for instance, in Deelomb, Alensura- 
lion, &c., which tlio pupil, by any other means, mignt fiiil to perceive. By 
ibserving these, he will see tM reaaon why hia product, in decimals, ahould m 
ess than either factor ; aa, for inatance, why the aolid contenta ol a half an inch 
lube ahould be loaa than half aa much aa an inch cube. In thia ease, the flio> 
tors are each half an inch, -but the solid conteuts are much less than half a 
lolid inch. 

In this work^ the author has endeavoured to make every part conform to 
tiiiF maxim, viz. that wambs anouLo avccsBD idbm. Thia method of 
runiuunicating iinowlodgo ia diametrically opposed to that which obtaina, in 
V many places, at the present day. TIm former, by firat giving ideaa, allures 
the pupil int» a luminous comp'-9hensioa of the subiect, while tlio latter aa* 
tounds him, at first, with a pmnpous name, to which he seldom aHlxes any 
definite ideas, and it is exceedingly probteroatieal whether ho ever will. In 
addition to this is the fact, that, by the bst mentioned method, when the name is 
gfvoo and the process shown, not a ainglo reaaon of any openttion ia adduced : 
but the pupil ia dogmatically told he moat proceed tliua and ao, and he will 
come out ao and ao. Tbta mode of teaeliiu^ ia ^-ery much aa if a merchant of 
thia city ahouMi direct his clerk, without intrusting him with any business 
first to go to South Boston, then to the atato-itouae, afterwarda to tLe market, 
and then to return, leaving him to snrmiae. if he can, the cauae of all thia pere- 
grination. Bfany are foola enough to take thi;i iaunt pleasantly ; othcra are 
roatiflT, and aome fractious. Thia acntimont ia tully auataived by an article 
in Miaa Edgoworth'a worka, from which the following extract Is made: ** A 
child's seoming stupidity, in learning arithmetic, may, perhaps, be a proof of 
Intelligence and good sense, ft is easy to make a boy, who does not rsasoa, 
iepeat> by rote, any tocbnieal rnkis, which a common writing master, with ma- 
gisterial aolerenity, may ky down for him ; but a child who reaaooa will nol 
be thus easily managed \ lie atops, IVowna, heaitatca, queationa hia maater, is 
vretchod and refractory, vmtil ho can discover wAw he ia to proceed In aueh 
and auch a manner ; he is t ot content with aoeing Iiia preceptor moke figures 
and linea on the alate, and perform wondroua operationa with the aelf-onoa- 
\ dexterity ttt a ooojin »r *, he is not content to bo !ed to the tteaasrea.of 
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viil PREFACE. 

■riMwe blindfoUl } be would tear the bandage fiom hii tjm, tint he mi|MkM* 
tbe vraj to ibom again.^' 

Tn confirmation of the procodiiig remarb, and aa fully ezpronive ef the aa 
thor*a viowa on thia sabJoct,tbe followinf quotatioa ia Uken Ikwn the peafcee 
CO FMtaIo7Ji*t aystein. 

*<Tho PsaTALozziAR plan of teaehing AaiTHMBTio. a« one of the fieei^ 
braisehes of the mathematiea, when eommnnicatod to childraa npoo the pnooi • 
nles detailed in the following iwgee, needs not fear a eomparieoa with her mom 
laToured lister, obomstbt, either in precision of ideas, in doamess and ear- 
tainty of denionstrati<m, in practical utility, or in the rabliaw dednetioiiB of 
the most interesting truths. 

" In the regular order of inatrnction, arlthmotie onght to take pvaeedenua 
of geometry, as it has a more immediate connexion with it than aome ■!• 
wiQing to admit. It it the seienoo which tho mind makes nee of in meae- 
aring all thinp that are capable of augmentation or diminution , and, whan 
rationally taught, affords to tbe youthful mind the most advantage<|UB exeiei« 
of its reasoning powers, and that for which the human intellect beconoee eaify 
ripe, while the more advanced parts of it may try the energies of the meet 
tigorous aad matured understanding *' 

jtaMMYt <sw Tfw AvraotL 
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ARtTMittETIC. 

MEIfTAL EXERCISES. 

I Za* 1. How many little fingers have you en yoitt rigli 
tktnd ? How many on yo»ir left ? How many on both ? 

2. How many eyes have you ? 

3» If you have two apples in <me hand, wad one in the other 
htnw many have you in both ? How many are two and one, tAen« 
pnt toget]ior ? 

4. flow many do yonr ears and eves make, counted together ? 

5. If yon have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two und two 
make, put together f 

6. If you have three pins in one hand, and James puts anotli- 
er in, how many will you have in your hand ? How many aro 
thffM and one tht^ ? 

7. If you have throe pins in one hand, and James puts two 
more in, how many will you have in your hand? How many 
are three and two theA ? 

8. if you have four apples in one pocket, and two in the oth- 
er, how many will yon have in both ? How many are four and 
two then ? 

a Thomas Has fonv cents, and WiUiain las three ; how many 
have they both together ? How many are four and three t hem ? 

lOf Yoo have five pins in one hand, and three in the other - 
how many havo yott iftVboth? How many are live and three 
tlion? 

11. You have ibur nvtfin one hand, and four in the other; 
how many have yott in both? How many are four and four then f 

*TheqnMtlooi in IT I «Mid IT If ai« Iptonded for wry y<>o»« «"«»«: ^SSS 
anni» may omit ihem, J»u& the two WMliUnff NCUont, and tte ftMf taWw. 
will cUlm m tttantiT* poriiMl 

Mttjr3fett3 
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6 ARITHMETIC. 

12. If yoa count the fmgors and thumb on one f&md, and 
only the nngrera ojt the o'JieCi hoigr ma^j will they make ? How 
many are five and four then ? ' 

13. How many fingers and thumbs have you on both hands f 

14. James has five marbles, and Thomas five ; how manj 
have they botn ? How raBflr-oare fire and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and th^ other four ? How many are six and 
four then? ' • . r 

16. If you have eight pins on one sleeve, and two on the oth- 
er, how many will you have on both ? How many are eight 
and two then ' 

17. How many legs iia^c two cat& and a bird ? 

18. in should give you six CjeipitSf and you should find five, 
how many would you have then T How many Are ax and five 
then? ... 

19. If you count ^11 your fingers, thumlMii and nose, how 
many will they make ? 

20. If you buy a picture-book fi>r ten cents, and a pear for 
two cents, how many cents will pay for both? How many are 
ton and two then ? 

21. How much money would you have, if your father should 
give you seven cents, and your brother six ? How many are 
■even and six then ? 

22. If you have seven pins in one hand^ and seven in the 
other, how many will you have in both ? How many are seven 
and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How many 
arc tnree and twelve then ? 

24. You give thirteen ccnls for a spelling-book, and three for 
an in|,utand; how much do they come to ? How many arc 
Uiirtccn and three ? 

25. Count one hundred. 

One.v. : 1 

Two .......2 

Three 3 



Four . 
Five .. 
Six ... 
Seven . 
Eight . 
Nine .. 
Ten. 



C 

7 

8 

9 

...10 

Kleven 11 

Twelvo 11> 

TWrtcoa..^...*^..^^, 



\t 



Fourteen »*•* 

Fiiloen 

Sixteen 16 

Seventeen'. • 17 

Eighteen .16 

Nineteen 19 

Twenty 20 

Twenty-one. « ,8i 

Twenty*two ...22 

Twettty-^ree .23 

Twenty-four .24 

Twoq^-five .,. . .25 

H^S^^mx 20 
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ADDl'nON TABLE 



Fifty .J^ 

Sixty "dO 

Seventy 70 

Eighty 90 

Ninety 90 

One hundred . .100 



TwBnty-seven .27 

Twenty-eight 38 

Twenty-nine . w 20 

Thirty 30 

Thirty-one, Ac 31 

Forty 40 

Abte. The jwpil is to rocite Iho above,. with the written nomberi fior«red 
over. Tbo aiuwera to the follcwins quartioM are to bo mven by writ »g them 
,lown on the ttato at wcitatioifcHo tost tho pupil'* knowledge of num> tn ftoai 
;>ne to ODO hundied. 

20. Write down in proper' figures, Four j Seven; Eight, 
Twelve; Eighteen; Twenty-two; Thirty-two; Forty-five; 
Forty-nine; Fifty-six; Fifty-nine; Sixty-three; Sovetjty-fiYe ; 
Eiffhty-seven ; Ninety-two; Ninety -seven ; Ninoty-nire. 

§7. James has seventy-eigjit cents, and Rufus eighty-roven 
cents; which has the most T;^ , ^,r.„- -^ « 

28. Thomas has fifty-mno dollars, and William sixty-nine 
i^hich has the most ? Which is the most, eighty-nine, or nine- 
ty-nine ? Forty-se^en, or seventy -four ? 

39. Reipeatthe 

ADDITIOI^ *ABLE. 



2 and 1 are 3 


3 and 


2 and 2 are 4 


3 and 


2 and 3 are 5 


3 and 


2 and 4 are 6 


Sand 


2 and 5 are 7 


3 and 


2 and G are 8 


3 and 


2 and 7 are 9 


Sand 


2 an4 8 are 10 


3 and 


2 and 9 are 11 


3 and 


2 and 10 are 12 


3 and 


,:2 and 11 are 13 


3 and 


« atod 12 are 14 


3 and 


5 and 1 are G 


6 and 


5 and 2 are 7 


6 and 


5 and 3 arc 8 


G and 


5' and 4 are 9 


6 and 


5,land 6 are 10 
5 and 6 are 11 


6 and 


G and 


5 and 7 are 12 


6 and 


5 and 8 are 13 


C and 


6 and 9 axe 14 


C and 


5 and 10 are 15 


and 


5 and 11 wo 10 


G and 


5 and 12 are 17 


6 and 



1 arc 4 


4 andf 1 are 5 


2 are 6 


4 and 2 are 6 
4 8n^ 3,»re 7 

4 and # are 8 


3 are 6 


4 are 7 


5 are 8 

6 are 9 


4 and 4Lare 9 
4 and W^ 10 


7 arc 10 


4 and tt|ano U 


8 are 11 


4 and f'are ;12 


9 are 12 


.4 and 9 wre 13 


10 are 13 


4 and 10 are 14 


n are 14 


4 and U are 15 


12 are 15 


4 and 12 are 16 



1 are 7 

2 are 8 

3 ^re . 9 

4 are 10 

5 are 11 
G are 12 

7 are 13 

8 are 14 

9 are 15 

10 are 16 

11 are 17- 

12 are 18 



7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 



1 are 8 

2 are 9 
3^are 10 
Tare H 

5 are 1^ 
Cafe 13 

7 are 14 

8 are 15 

9 are 16 

10 are 17 

11 are 18 
12ar9 IS 
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6%ni 


1 are 


a 


9 and 1 are 10 


10 and 1 are II 


H and 


fi are 


10 


9 and 2 are 11 


10 and 3 ore tS 


8 ami 


*J are 


U 


9 and 3 are 13 


10 and 3 are 13 


d and 


4 are 


V4 


9 and 4 are 13 


10 and 4 aro U 


8 ofid 


5 are 


13 


9 and 5 are 14 


10 and 5 are I 


8ai.a 


6 ar9 


14 


9 and 6 are 15 


10 and aro 16^ 


8mnd 


7 arc 


15 


9 and 7 are 16 


10 and 7 are 17 


8 and 


B are 


16 


9 and 8 are 17 


10 and 8 aro l^ 


8 and 


9 are 


17 


9 and 9 are 18 


10 and 9 are U> 


8 and 10 are 


18 


9 and 10 aro 19 


10 and 10 are 3(> 


8 and 


11 are 


19 


9 and It aro 30 


10 and 11 are 31 


8 and la are 


ao 


9 and 13 are 31 


10 and \3 are 33 


II and 


1 are 


13 


11 and 9 ore 30 


13 and 5 &re 17 


11 and 


2 are 


13 


11 and 10 aro 31 


13 and 6 aio 18 


11 and 


3 are 


14 


11 and 11 Hre 33 


13 and 7 are 19 


11 and 
II and 
|] and 
11 and 
11 and 


4 aro 

5 are 
(J are 

7 are 

8 are 


15 
IH 
17 
18 
19 


11 and 13 are 33 


13 and 6 are 3ri 
13 and !> arc 31 
13 and 10 are 33 
13 and 11 are 33 
13 and 13 are 34 


13 and 1 are 13 
13 and 3 are 14 
13 and 3 arc 15 
13 and 4 are 16 



Qtiefffion^ on the Tahte, 

30. How many are 3 and 5? 3 and 7 P 3 and 10? 3 and 13? 
3and3? 3and9? 3andl3? 4and3? 4aRdB? 4 and 8 P 4 
andlO> 4andl3? .5and3? 5 and 5 ? 5 and 9? 5 and It ? ^ 
and4? (iand7? and I0^ Band 13? 7and3? 7 and 4 > 7 
and7' 7and9? 7 and 13? 8and3? 8and5: 8and7' Hand 
9? Hand 10? Sand 13? 9and0? 9ana9? 9and 13? 10 and 
3? 10 and 4? lOandG? ]0and8? lOandll? }0andi3f 
lland3? II and nr 11 and 6? It and 9? II and 13? 13dnd 
3? I3and6? 13and9? ]3andl3? 

JVo««. Tlie drmif.i of the roregning ami foUowinj ffUflttiAiui U tp provont tk« 
•ehoUr frtwti rMtiiir ftatjfififSfl with Ukying his tiil»l« mufftly hy mte, wKioh ft<». 
imeiitly huKiens. For, if ha can eount, bo iviU aa^y it, wllboiit aiakiatf a i^a- 
fi» Bfiititiun m Jas hiiimI. 

31. You borrow 13 dollars at on-^ time, and 3 ai anotlicr; 
bow much have you borrowed in all . Uow many are 13 «nd 3 ? 

:J3. *WIUjam has 11 cents, and James 11 ; how many do thot 
both have .- How many are 11 and 11? 

33. A man bought a cart for 13 dollars, atid a plough for 7 
dollars; how much did he Uy for bolh? ilow many are 13 
and 7 ? 

:M. a man bought 10 bnsheh of rye for 15 dollars, 6 bwslifil*. 
ofapiiles for tl dollaia ; how much did ho pay Ibr both r How 
many are 15 and 6 ? 

9/Si William has 4 marbles in' e^ pocket, C in *h9 »th«r, a?id 



U 
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i i^HK right hand ; hdW nuuiy h&ft lie in tOi > How mttij ar* 
1, 6 anas? ^ 4 4 

^. Petdr ^v^ to his tiompaniohfi apples ais fblWii to JamM 
i^. to Heikfy^y to WUliam 10 ; bow many did ho give away ' 
How many are 7, 9 and 10 ? ^ 

^, kuniB has i^ cents, James 12, and Thomas 3; if Ruins 
ahd James Should give Thomaekall their cents, how many would 
Thomas have r How many are 12, 12 and 2 f 

38. Yea give 16 cents for a knife, 4 cents for an inkstand, and 
5 for a leadj>encil ; how much will all oT them eoz^e to ? How 
many are lo, 4 and 5? 

39. Your brother William gave you 19 C4^nts, your brothe 
John 10, and your cousin 2 ; how many did you have given 
you in all ? How many are 19. 10 and 2 ? 

40. How many are G and 4 r 16 and 4 ? 26 and 4 ? 36 and 
4? 4Gand4? 56and4? G6and4? 76 and 4? 86and4? 96 
and4? lOandS? 20and5? 40 and 5? 70and5? 80and5? 
GandlO? 6and40? 6and 70? 7and3? 17and3? 37 and 
3F 57and3? 77and3> 97and3? 5and5? 5andl0? 5and 
16? 5 and 20? 25 and 5? 30 and 5? 45 and 5? 60aii45f 
75and5? g5and5? 8and4? 18and4? Il^a»d4? Sdaod 
4? 4dand4? 58and4? 68and4? 7Band4f 88and4? 98 
iind4? 9and3? iL9and3? 29and3?, 49and3? 79and3f 
B9aRd3?6and5? 6 and 15? 6 and 25? 6and35? Qv»i46f 
Cand65? 6and85? 6and95? ^ . 

SUBT&AOTXON, 

TT ia. 1. If you should lose o^e finger firoaMMie band, how 
many would you have left on tl at hand ? How many are 4 
less 1 ? Why F Jins. Because 1 aikd 3 are 4. 

2. If you have 5 cents, and give away 3, bow many will you 
have left? How many are 5 toss 2 tktn ? Whv? 

3. If you abut both your little fing^Mrs,and leave the othei 
fingers iipeaky how many will be open? How many are 8 less 



4 If y<m have 8 cents, and loseJ3, how many will y<m .hav# 
Ilow many are 8 lesa 3 ? 



2? Wliy? 

4 Ify<m 

oft flow many are 8 lesa 3 ? Why? ^ ^ 

6 If you have 9 cenfo in ji box, and take out 4, how many 
4iiUoolefttnthebox? How many are 9 less 4, or 4 from » f 

: e/Vou borrow 8 pins, and pay 4; hew many do you still owe i 
llcf. many are 4 from 8 then ? Why?; ^ 

t • f you have 12 dollars, and lose 2, how mwiy will youM^* 
\*\.' How mafiv are *4 from 12 then ? Why . 

2** ' 



^ ■ii f — 
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10 AarrmiETic. 

8 A Di&ij, owing 20 dollari, paid 16 ; how mimy. vemaiii tp l^ 
paid.'' How many' are 10 tVoiii SiO then? Why ? 

9. Yon gave le cents for an LnksUnd^and •uld it for Ifieenta^ 
did you make or loee, and how mucii ? How many ^^ lU f^otn 
Hlhon? Why? 

10. Your [>a|>a gave you 9 dollara, and yo.« gave your broUief 
5; how many had yuu left? IJow inan\ are 5 froiii 9 thipo ' 
Whv » 

1 1 W Uidin bought a knife for 20 ce^its, and acid it for S3 , 
iii»w much did he make in trading ? How maDy are 20 from U:4 
Ucn:' Why? 

12. A man bought a barrel of inolaasca (or 15 dollars, and aold 
it for VJ't how much mor«j than iic gave .or it did he sell it fbr ? 
How manv are 15 from UJ then ?' Why ? ' • . 

V.\. William has apples in hotbpocketi; in one pocket he has 
1 1 . m the other 1^ ; how many has he in one pocket mure i^^ 
in the other ? How many are 11 from 16 then? Why ? 

14. A boy gave 17 cents for some picture -books, wliiclii^V'^ 
worth no more than 10 cents ; how much more than therr worth 
did ho give for tliem ? How many are 10 from 17 ? Why ? 

10. A man bought a cow for 13 dollars, and a calf for 3 ; how 
much more did toe cow cost than the calf? How many are 3 
from 13? Why? 

16. A man bought a barrel of ftour fpr 17 dolHirs, and, not 
proving so good as 'he expected, he could sell it fbr no more 
than 13 dollars ; how much did he lose on it ? Ho>v many ore 
13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars, and, being 
damaged, be is obliged to lose 12 dollars on the sale of it; bow 
much did be soil ir for ? How many are 12 from 20 then ? 
Why ? 

]». Howmapy legs will 4 chairs have to stand qii» if 1 have 
3 broken Ic'^?' How many are 3 from 16? Wliy? 

19. 20 birds light on a tree ; if 6 fly off, how many are left on 
the tree ? How iftany are C from 20 ? Why ? 

20. Su])pose yon and William lose a finger apie^se, how^n^uny 
lingers will you bot^ have tlien ? How ikiany ^re 12 from 16? 

2i. If you have 25 cents, and, give 20 for a ktiife, and the "ts'l 
. for Eume marbles, ho^ many 6'ent^ will the marbles cost ? >1 w 
much more will .*he luiife cofat than tiic" marbles? How mCiy 
tre20ftoma5? 6<jrom20? Why.>. 

^. A poor man had 16 bushels of rye given him ; liis eldert 
son gave him 10 bushels, and the youngest the rest ; how many 
Dtishels 'did the vouncest give hun ?^ How many did the elder 

give him more tnan the younger ? How many are 10 from 16^ 
fraulO? Why? •" ^ •' 
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U 



Zi, 'iB bors «tra sliding. on tho ice, ^Vich htf/ijf'iiitg. «U ^4| 
I fell in una ueriniied ; how luaqy lost Uif ir liveiir i£>w wnnM 
ife4rn>m*2b? Why? 

SU. JUpeat the 



SUBTRACTION TABLE. 



I from 
1 from 
I. from 
I from 
t (rom 
I from 
1 from 
I from 
1 fV>m 
1 fi.mi 
I ft'im 

1 ^om 
1 Ir^ora 



1 leaves 
S leaves 

3 leaves 

4 leaves 

5 leaves 
G leaves 

7 leaves 

8 leaves 

9 leaves 
10 loaves 
t i leaves 10 
X'ii lesvos II 
t:\ loaves iii 



8 from 
2 from 
S2 from 
2 from 

9 from 
2 froi)i 
2 from 
2 from 
2 from 
2 from 
2 from 
2 Irora 
2 from 



2 leaves 

3 leaves 

4 leaves 

5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 loaves 

10 leaves 

11 leaves 

12 loaves 10 

13 leaves II 

14 leaves 12 



3iJ:om 
d&om 
X* from 
3irom 
a from 
3 fr^m 
3 fr-om 
3 from 10 
3 from 11 
3 from 12 
3 from 13 
3 from 14 
3 from 15 



le«ve#. 

leatven 

leavef^ 

leavest 

leave* 

leavepi 

leaves 

leaves 

leaves 

leaver 10 

leaves 11 

leayes 12 



4 from. 
4 from 
4 from 
4 from 
ifrom 
4 from 
4 from 
4 from 
4 from 
4 from 
4 from 
ffrom' 
4 iVom 



4 leaves 
9 leaves 

6 leaves 

7 leaves 

8 leaves 
leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 10 

15 leaves 11 

16 leaves 12 



5 from 

5 from 

6 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
S from 
5 from 
5 from 
5 from 



5 leaves 
fi leaves 

7 leaver 

8 leaves 

9 loaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 10 
10 leaves 11 
17 leaves 12 



6 from 
6 from 
6 from 
G from 

C fi^OlM 

6 from 
Cfrom 
G from 
C "rom 
6 from 
6 from 
6 from 
6 from 



leaves 

7 leaves 

8 Wves 

9 leaves 
10 leaves 
IJ leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 
IG leiKVcs 10 
1 " loaves 1^1 
IS leaves 12 



7 from 7 
7,'H)m 8 
7 from 
7 from 10 
7 from 11 
7 ftom 12 
7 rlom 13 
[ 'Vom 14 

to I'J 
7. from 17 
rftom 18 
IftomlO 



loaves 

leaves 

loaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

icaves 

le-.ves 10 

leat'es ll 

loaves 12 



8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
•8 from 
8 from 
8 from 
8 from 
8 from 
ti from 
8 from 



8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves. 

15 leaves 
IG leaves 
17 leaves 
IS leaves IQ 

19i«l.V!9Sll 

20 leaves 12 



Ofrom 9 
9 from Id 
9 from 11. 
9 from 12 
9 frcm 13 
9 from 14 
9 from 15 
9 from IG 
9 from 15 
9 from 18 
9 from 19 
9froii)$)Q 
9 frofa 21 
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leaves 
leaver 
loaves 
leaves 
leaves 
leaves 
leaves 
leavos 
loaves 
leaves 
lewes 16 

leaves 19 



ARitHAIfi^lC 



lOlbtm 

MftODI 

lOftocn 
lOftom 
lOftom 
10 from 
10 from 
10lh>ra 
10 from 
to from 
to from 
10 from 
10 from 



10 

llleftTei 

12lMyM 

13 leayes 

14 leavM 

15 leaves 

16 leaves 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 
90 leaves 10 
21 leaves 11 
82 leaves 12 



Ufrom 
Ufrom 
11 from 
11 from 
U from 
11 from 
Ufrom 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 



11 leaved 

12 leates 

13 leaves 2 

14 leaves 3 

15 leaves 4 

16 loaves 5 

17 leaves 6 
16 loaves 7 

19 leaves 8 

20 leaves 

21 leaves 10 

22 leaves U 

23 leaves 12 



12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 



12led1r0« ' 

13 leaves I 

14 leaves 

15 loftvei 

16 leave« 

17 leaves 

18 leaves 

19 loaves 

20 loaves 8 

21 leaves 9 

22 leaves 10 

23 leaves It 

24 loaves 12 



Questions on the Table. 

25. How many does 2 from 8 loave ? 2 from 10 ? 2 from 12 ? 
^fromlo? S$ from 20? 2 from 24? 3from7? 3 from 10^ 3 
fl0ml2? 3 from 18? 3 from 19? 4 from 8? 4 from 9? 4 from 
13? 4froml5? 4froml8? 4from20? SfrorolO? 5 from 
14? 5 from 17? 6 from 20? 5 from 25? G from 12? 6 from 
18? 6from20? 6from26? 7froml4? 7from2l? 7from23? 
efromlO? 8froml2? 8froml5? 8froral6? 8frcml9? 8> 
from 20? 9froml2? 9froml5? 9froml8? 9from20? Qfroni ^ 
22? 10 from 15? 10 from 17? 10 from 19? 10 from 20? 10- 
from22? 10from25? Ufrom 15? 11 from 18? Ufrom lOr 
U from 22 ? 12 from 14 ? 12 from 16 ? 12 from 19? 12 from 
24? 

Pr4Jtctieal Queatwns on the TMe* 

26. If yoa buy 15 cents* worth of tape, and give the shop 
keeper a pistareen^ or twenty cent bit, how many cents miiw 
you have in change ? How many are 15 from 20 ? Why ? 

27. If you had 17 finders, how many would yon have mora 
than you have now ? How raanv are 8 from 17 ? Why * 

28. A man had to travel 24 mifos, but has travelled all bui 4 , 
how nr'any miles lias he journeyed ? How many are 4 from 
24.? Why? 

29. 90 children are m a class, ond the 8 best are p^t Into a 
Uffher class ; how many are left in the lower class ? Ilpw 

iy are 8 from 20? Why? 

0. If you have 25 centS| and should give 10 cents for a rulert 

[ 10 for a top, how many cents will you have left ? 11d« 

__ny do 10 and 10 from 2o loave? Why? ^ 

31. You have 16 apples, and give 5 to your sister, {^ to youf 

biolher ; how many will j^ou have loft ? How many do 5 aiid 

S6om 16 leave? Why? 



'^A 
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M£NTAL &XERC18ES. » 

31 A muv boiif^ht a imrror for 12 dolUni, for which he ftve 
6 buibels of conxf worth 5 dollars, 3 bushels of potaiswk 
worth I do!lar, and the rest In mooey ; how mneh ^d he pay r 
How many do 5 and 1 from \2 leave ? Why ? 

X). Tlie distance from Boston to Walnole is 90 miles; lAer 
Tou have arrived at Dedham, which is 11 miles from Btrsteii, 
DOW many more miles will you have to travel to reaah Wal« 
pole ? How many are 1 1 from 90 ? Why ? 



BSVZiTSPUWIATXOir. 

IT XXX< 1- If I give you 2 pins at one time, sad 2 at ittotli- 
er, how many pins sliall i give you f How many are 9 times 9 
then? 

2. How many legs have 9 chairs ? How many are 2 timec4? 

3. How many eyes have 6 birds ? How many 7 ? How nauiy 
8? How many are 2 times (i? 2 times 7!* 2tmieB8? 

4. I hold my hand out, and you put 3 pnis in it, Wtllian 3. 
and James 3 ; how man}' pins wiU I have ?' How many 9x9 S 
times 3 f 

5. If I put in vour pocket 4 apples, at 3 diflbrent Umes, how 
inany a{iplos Aviu you have in your pocket ? How mai^ are 3 
times4? 

r, 6. If I sbotnld give you 4 Mmles at 4 different times, how 
many apples will you have ? How many are 4 tiroes 4 ? 

7. If I give 2 cents for 1 orange, how many cents must 1 
givo for 8 ? How many are 2 limes 8 ? 

8.. riow many (ilShlirwiU buy 10 marbles, if 1 cost 3 cents? 
.H6\v manv are 3 tini<;s 10 ? ., 

9. It you give 4 cents for a yard of tape, how many cents 
will buy 3 yards ? How many 4 ? 5 ? 6 ? 7 ?. How niany are 
4 times 3 ? 4 tinibs 4 ? 4 times 5 ? 4 times 6 ? 4 times 7 ? 

10/ What will 5 picture-books come to, at2a«nt8 apiece? 
What will (>? 7? 8? 9? 10? II? 12? How many are 5 Umss 
2? times 2? 7 times 2? 8 times 2? 9 times 2? 10 times IC 
II times 2? 12 times 2? 

11. What will 2. marbles cost, at 3 cents apiece? Will 3 
marbles? Will 4? Wi!l&? WiU6? Win7? Wills? Will 
9? Will 10? Will II? How many are 3 times 9? Stlmet 
^? 3 times 4? 3 times 5? 3 times 6' 3 times 7? 3tllniV 
6^ 3 times dr 3 times 10? 3 times 11.' 

19. Repeat the Multiplication Table. 
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AlUTHMETiC. 



. MUJLl 
V limes iare 2 


[^IPI-ICATION TABLK. 




3 times 1 are 


3 


4 times 1 are 


4 


2 times 3 are 4 


3 times 2 arc 


6 


4 times 2 are 


8 


2 times 3are i) 


3 times 3 are 


9 


4 times 3 are 


12 


2 times 4 are 8 


3 times 4 are 


12 


4 times 4 are 


K> 


2 times 5 are 10 


3 times 5 are 


15 


4 times 5 are 


2(» 


2 times 6 are Ti 


3 times G are 


18 


4 times 6 are 


24 


2 times 7 are 14 


3 times .5^ are 
3 times 8 are 


21 


4 times 7 are 


28 


2 times 8 are IG 


21 


4 times 8 are 


32 


2 times 9 ara 18 


3 times 9 are 


27 


4 times 9 or^ 


3t 


2 times 10 arc ^0 


3 times 10 are 


30 


4 times 10 are 


•m 


2 times 11 are 22 


3 times 11 are 


33 


4 times 11 are 


44 


2 times 12 are 24 


3 times 12 are 


36 


4 times 12 are 


4S 



5 times 1 are 5 


6 times 1 are 


<n 


•- 7 times 1 are 


7 


5 times 2 are 10 


G times 2 arc 


12 


7 times 2 are 


14 


6 times 3 are 15 


6 times 3 are 


is 


7 times 3 are 


21 


5 times 4 are 20 


G times 4 are 


21 


7 times 4 are 


2S 


5 times 5 are 25 


6 times 5 are 


30 


7 times 5 are 


35 


5 times ate 30 


6 tim«s G are 


36 


7 times G^re 


42 


5 times 7 are 35 


6 times 7 are 


42 


7 times 7 are 


49 


5 times 8 are 40 


6 times 8 are 


48 


7 times 8 are 


5G 


5 times 9 are 45 


6 times 9 are 


54 


7 times 9 are 


63 


5 times 10 are 50 


G times 10 are 


GO 


7 times 10 are 


70 


5 times n are 55 


G times 11 are 


GG 


7 times 11 are 


77 


6 times 12 are 60 


G times 12 are 


72 


7 times 12 are 


84 



8 times 1 are 8 


9 times 1 are 


9 


10 tim«w 1 are 


10 


8 times S are IG 


9 times 2 are 


18 


10 times 2 are 


20 


8 times 3 are 24 


9 times 3^ are 


27 


lOttmos 3 are 


30 


6tmies 4 are 3^ 
8 times 5 are 40 


9 times 4* are 


3d 


10 times 4 are 


40 


9 times 5 are 


45 


10 times 5 are 


50 


8 times 6 are 48 


9 times 6 are 


54 


10 times Gare 


GO 


6 times 7 are 56 


9 times 7 are 


63 


10 times ' 7 are 


70 


8 times 8 arc 64 


9 times 8 are 


72 


10 times 8 are 


80 


8 times 9 are 72 


9 times 9 are 


81 


10 times 9 are 


90 


8 times 10 are 80 


9 times 10 are 


90 


10 times 10 are 


100 


S times 11 are 88 


9 times 11 are 


99 


10 times 11 are 


no 


8 times 12 are 96 


9 times 12 are 


108 


10 times ]2 are 


120 



11 times 1 are 11 

U times 2 are 22 

U t»mjB8 3 are :& 

II times 4 are 44 

1 1 times 5 are 55 

11 times 6 are GO 

11 times 7 are 77 

^Utixnes 6are88 



11 times 


9au» 


99 


11 times 10 ate 110 


11 times 11 are 


121 


11 times 12 are 


132 


12 times 


lare 


l6 


12 times 


2 are 


24 


12 times 


3 are 


36 


t 12 times 


4 are 


48 



12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
I2time» 



5 are GO 
Gare 72 

7 are 84 

8 are 96 

9 are 108 

10 are ICO 

11 are 133 
t2afeli4 
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MENTAL EXERCISES. U 

Practical QuesHcns on the Table. 

J 3. How many <$eiit» will buy, 8 books, if 1 costS cenU^ 
How many will buy 3 bookn? 5. books? 8 books? 10 books? 
12 books? 

14 How many cents will 10 yards of ribbon como to at 9 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. Wliat are 2 barrels of flour worth, if 1 be worth 11 dol- 
jars t What are 3 barrels worth ? What are 5 ? What are 7 ' 
What arc 9? What are 11? What are 12? 

16. What will 7 pair of shoos como to, at 5 dollars a pair ; 
What will 8 pair ? What will 10 pair ? What will 12 pair ? 

17. What will yzids of broadcloth come to, at 6 dollars a 
jard? At 7 dollars? At 20 dollars? 

18.. There are 8 furlongs in one mile : how many are there 
in mites ? In 7 ? In 9 ? In 11 ? In 12 ? 

19. There are 12 inches in one foot ; how many are thero in 
2 feet ? In 5 feet ? In 6 feet ? In 12 feet ? 

20. If a (nan earn 7 dolliirs in one week, how many doJIarB 
will he earn in 2 weeks ? In 4 ? In 6 ? In 8 ? In 10 ? In 11 
In 12? 

21. If 1 bushol of clovor-seed coat ]2dol|^s, what will 2 
buflhels cost? Wlmt will 3 bushels? 5 bushels? 7 bushels? 
9 bushels ? 11 bushels ? 12 bushels ? 

22. If you travel 5 miles in 1 hour, how far can you travel ki 
2 hours r In 4 ? In 8? In 10 ? In 12? - 

23. WiUiam and James performed a ple6o of work together 
in G days f how many days'will it take WilEaja to do the sani0 
work alone ? . ■ 

24. If you pay eight dollars for I quarter'^ tuition, what will 
2 ^imrters come to ? What will 3 ? 5 ? 7 ? 9' 11 ? 12 ? 

25. ir the interest of 1 dollar for 1 year is 6 cents, what is the 
Jntcrest of 2 dollars for the same time ? Of 3 ? Of 6 ? Of 8 ' 
Of I0» Of 12? 

'-ib. If you 1 ay 3 dollars for 1 week's board, what will 3 weeks* 
come tor What will 3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many axmles will 
buy 2 oranges? How many 3? How many 5? How many 6' 
How many ? How many 10 ? How many 12 ? 



JLt»yv ^ divide G apples hotxvi^z a boyi^ ai< ;^ me !»• 

^Sl'ifl^^i^indi Ui^^^ "^Zi 1^.^' ^>..«l.v* 

3 
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16 ARITHMETIC 

2. Divide 10 phM between 5 boyC) and tell me hoxr manj 
each will have ? How many times 5 in 10 ' Why ? 

3- If Toti wish to divide 8 oranges between your 2 littlo 
asters, now many would each have ? How many times 2 in 
8? Why? 

4. A man divides 14 peaches between 7 of his children; 
how many will they have apiece r How many times 7 in 14 ? 
Why? 

5. 14 cents were fiven to 2 poor bovs ? how many cents is 
that for each boy ? now many tiihes 2 in 14 ? Why ? 

6. If 1 orai^e cost 6 centSi how many oranges will 18 cents 
»uy ? How many times 6 in 18 ? Why ? 

. 7. If it cost 6 cents to ^o Sn and see the wax figures, how 
many times can you go ifi for 30 cents ? How many times C 
in30? Why? 

8. 8 boys found 48 cenU, which they agreed to divide equal- 
ly between them ; how many will each have ? How many times 
8 in 48? Why? 

9. 1 sold 8 lead pencils for 80 cents ? how much is that apiece r 
How many times 8 in 80 ? Whv ? 

10. 10 men found a pocket-book containing 100 dollars, how 
many dollars will each have, if the monev be equally divided 
between Uiem ? How many times 10 in 100 ? Why ? 

11. There are 4 wooks in a month ; how much will a man 
haro a week, that has 48 dollars a month ? How many times 4 
in 48? Why? ^ . 

12. 12 men by contract are to have 96 dollars for performing 
a piece of work ; how many dollars is each man's part ? How 
many times 12 in 96? Why? 

13. There are 4 quarts iii a gallon ; what it a quart of mo- 
lasses worth, when a gallon is worth 32 cents ? How many 
times4in32? Why." , ^^ . ^ u u. 

14. An older brother distributed 60 picture-books between 
his 6 younger brothers ; how many did each have ? How many 
ames6in60? Why? „,...,. n ui^ . 

15. 108 cents are to be equally divided between 9 children ? 
how many will that be apiece ? How many times 9 in 10b.' 

16. 132 bushels of com are to be divide^ equally betwe<«n 12 
poor men j how many will each manrliave i How many times 
J2inl32? Why? .... ,... ^ ., 

17. 12 men engage to do a piece of worn tor 144 dollars *, 
what will be each man's part of the money ? How many tiroes 
]2inl44? Why? 

•19. RepwUIlM UMmnTtSa^, 



^^Sn sTr^S^ I ltl!a»e.««re 48 t 12tiSe«t2are 144 

Digitized by LjOOQIC 



MEKTJi. KXfiRdSKS. 



BlVlSIOlf ITABIjK* 



»m 2- 
din 4- 
dfn 6- 

2inl0- 
2inJ2- 
)inl4- 
2 in 16- 

2 in 30- 
2in ad- 
Sin 24- 



. IHme 

- 2 times 

- 3tinMs 

- 4 times 
5 times 

- 6 times 

- 7 timed 

- 8 times 
' 9 timer 
-10 times 
-11 times 

12 times 



4 in 4- 

4 m 8- 
4 in 12- 
4 in 16- 
4 in 'iO- 
4 in 24- 
4 in 28- 
4in^- 
4 in 36- 
4 in 40- 
4ijfl44- 
4 in 48- 



> Itimo 

- tttimes 
" 3 times 

- 4 times 

- 5 times 

- 6tiines 

- 7 times 

- €f times 
•' 9 times 
-10 times 
-11 times 
-12 times 



>— 1 



3 
. 4 

- 5 

- 6 

- 7 

- d 

- 9 
-10 
-11 



8ia 8— 



OKi 6 ^_ _ , 

OinIS'- 9'8in 16— 

6 in 18 

6inS4 

6 in 30 

Cin36 

6 in 42 

Gin 48 

6m54 

OinOO 

6in66 

0in72 



8- 
16- 
Bin 24- 
8 in 32- 
8in 40- 
8 in 48- 
8 in 56- 
8 in 64- 
8 in 72- 
8 in 80- 
8 in 88- 



-121 8 in 1)6— 



1 

» 
9 
4 
5 
6 
7 
8 
9 

10 
11 
12 



Sin .3- 
3in 6- 
Vui 9- 
'^inl2- 
3inl5- 
3ial8- 
3 in 21- 
3m24. 
3i^27. 
$in30- 
3ui33- 
Sin 36- 



- 1 time 
-'2 times 

- 3 times 

- 4 times 
5 times 

- 6 times 

- 7 times 

- 8 times 

- 9 times 
-10 times 
-11 times 
-1^ times 



h&in 5- 
5 in 10- 
5 in 15- 
5in20- 
5in,J©- 
6in30' 
5 in 35 r- 
5 in 40- 
5 in 45- 
5 in 50- 
5 in 55- 
5 in 60- 



Itime 

• 2 times 

- 3 times 

• 4 times 

■ 5 times 

- 6 times 

■ 7 times 

■ 8 times 
-.9 times 
-10 .times 
-11 times 

• 12 times 



7 in 7- 
7inl4- 
7in2l- 
7in28- 
7in35- 
7in42- 
7in49- 
7in5C- 
7in63- 
7in70- 
7 in 77- 
7in84- 



9in 9- 
in 18- 
9 in 27- 
9 in 36- 
9 in 45- 
9 in 54- 
9 in 63- 
9 m 72- 
9 in 81- 
9 in 90- 
9in 99- 
9 in 108- 



1 
21 

3 
fl 

. 5 

. 6 

. 7 

•M 

• 9 
lo- 
ll 



10 in 10- 
10 in 20- 
10 in so- 
lo in 40- 
lOin 50- 
10 in 60- 
10 in 70- 
10 in 80- 
10 in 90- 
10 in 100- 
10 in no- 
lo in 120- 



- Itimo 
r 2 times 
^ 3 times 
-. 4 times 

- 5 times 

- 6 times 

- 7 times 

- 8 times 

- 6 times 
- 10 times 
-11 times 
-12 times 



11 in 11- 
Uin «2- 
llin 33- 
11 in 44- 
11 in 55- 
11m 66- 
11 in 77- 
II in 88- 
11 In 99- 
11 in 119^ 
11 in 121- 
11 in 132- 



- 1 time 

- Utinifs 

- 3 times 

- 4 times 

- 5 times 

- 6 times 

- 7tinies 

- 8tim^ 

- 9 times 
-10 times 
- 11 times 
-12 times 



12 in 12- 
12in 2^- 
]2in 36- 
l^in 48- 
ll^in 6b - 
12in 72- 
12<n 84- 
12in> 96- 
IS in 106' 
112 in 120- 
'12int»}. 
12 in 144- 



- 1 time 

- 2 timet 

- 3 timet 
- ' 4 times 

- 5 times 

- 6 times 

- 7 times 

- 8 times 

* 9 times 

* 10 times 
-llfimei 
-12 times 



for 



Practical Questuma m the TaMe. 

19. If 12 yarfb of tttpe eost 24 cents, wluit will 1 yai4 90tfii 

20. If you give 2 cents for nn apple, how many can yeu JNq^ 
r 4 cento f How many for 6 cents ? Fwr 10 ee»to ? F«r 14 
(nts? FV>r 18 cento? tor 20 cento? 

21. If 1 lead p«nci1 cost 3 cents, hawmmfe^m you htSf hi 
3 
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m' AR^THaiETie. 

Ooentu? ForOcenU? For J 8 cents? Fqr SI cents? For «i 
ffenta ? For 3& cents ? ^ Prtf 30 cents ?' 

■ S2. Jf 4 oencts will ^\y I ^iui|2:o, how manj omngfis wiU 8. 
•ents b»7 ? Hpw nwu^ 16 cents f How mony 34 cqiiU ? . Iloir. 
Baxij 32 cesta f How many 40 Qpnts f Plow many. 48 oanti f 
23. If the t1»ge Oito be 5cen|s( a mile, how far Vft^y you b« 
carried for lOcenla? For 15? FordU? For 25 f; For 30 » 
ror35? For40? FpirSO? For.60? 

: 24. If 6 cents wiH boy 1 niiie-iippley how xnany will 12 oent^ 
Voy? Wm24? WiUle? Will 42? WiU48? WiUfip? 

25. If a small slata cost 7 ccnts^ h«wi many slatea will H'^ 
Mtttebuy.? WtUaS? WiU35? WiU5C? Will 63? 

26. If a writfaiff-book cost 8 eemts, how many wriUng'hooks 
will 16 cents buy? 24 cents ? 40 cents? .56 cents ? 80 cojits t 
V6 cents? 

27. How many spellm^-boc^s will IB cents buy, if t cdst 1) 
twits? Will 27? Will 36? Wilt 45? Win 54? Will 72* 

28. How many fish can you buy Ibr 20 cents, if 1 cost Id 
waits? How many for 40 cents r Pbr 00 cents? For KH) 
CcnU ? For J 10 cents ? For 120 cents ? 

29. Ifyon pay 1 1 cents ibr an inlistanH, how many can you 
^y tor 23 cents? For 38 cents? For 55 cents? For 88 cents? 
Porlieeoiits.^ For 135? cents? 

30. How many pounds of better c^n you buy for 24 cents^ 
* Imu the price is 12 cents Ibr 1 pound r How many poundir 

36 rents? For GO cents? For 108 cents? Fer 132 cents? 
,:ceiit«? i 

f 

PraetiM Qtie^ims an the faregomg, 

.. ■. A boy^hainng 18 apples, gave tocm to his .q^mpanions, n% 
^dowa : to WilUam 4, to H^fus 6,' and to Thomas 5 ; how ms 
py did lie giv*e away in all, and how man^ had he left ? 

k Thomas gave to one -of his oom'panions G peaches, tq as- 
^fiier 3| to ancSber ^ and sold 3 ; how many ha4 he at £rst ? 

o. A. man ^ bought a^ wagon fi>r 17 dollajrs. ^d gave 5 dollar^ 
to have it reiMijaed, then sol4 it ibr 26 dollars ; hew much did 
|ie mahp by tlie bargain ? 

4. A man bought a horse for 25 dpllans^ and, to pay ^or it^ 

faye C bushels of rye, worth 6 dollars, axid the rest in money ; 
ow much money tlid h© P^y ? ■"'-'. • 

5. Rufiis, having 20 cent's, bought a book for 12 cents, and a 
%ptfb i(yr^ dents ? how iii\ich more did the book t^ than the 
^liird^ and how niaffy eeinUi had hft left ? 

4» What is'tli^ <S9^ of 6 yards of ckitli, at 4 doUai^a yard > 
.« 5 dollars? At 7 dollars? At IS dollar^ At8d«^rs? A\ 
•Mlahi^ Aflt^Maitt? , :» . . 
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NUMfiftATKIN. it 

7 If lle»«4>«w«that?plef,k»wiiMttylM*attia»fv-^ 
pies worth ? Are 13 app!o» worth? Are 18 appfet moM 
Arc 24 applet worth? Arc 36 apples w«th? 

8. How maBT. bairrela of flour, at 8 dollanr a barnl, eftn yoft 
hny for 16 i^JUB? For 48 dollars ? For 96 doUais ? Fer80 
dofim? 

9. How many az« 2, 3, and 5 ? Aro 4, 8, and 6 ' Are^,^ 
imd«? Ajre^,3,aiid4? Are 10, 8, and 3 ? ATO5,4,3,aBd 
%i Are 4, 3, 4 and I? Ajte 7,U,^«nd2? Are 8,9,«ndl«f 
Arel2, 11, 10,and9? 

IP. How maayaM^tiiBeaS? etimead? 6tn«ea7f 7 
imo»8? 9tuB«fl7? 12 times 7? 9 tiaes 6? 8 times 7' 
rtimesa? 7times9? 12tiine8U? 8tisaesG? StisMS// 
12 times 12? 

11, How many times 2 in 12 ? 2 in 18 ? 2 in 94 ? 3 in •/ 
Unl2? 3ui36? 4tn20? 4ia'a2? 4m48? GinSSf 6 
a 35? 5 in 60? 6 in 36? 6ia482 6i&72? 7 in 14? Ikft 
'•G? 71n84? .8iii40? 6in96? 9)b36? 9uil08P Ula 
22? Ilin5(>? U in 132? 12ia]44? 

: AW«. Yoenger p»il» iliMiU beaqoiveil te Mvitw. end dwSli «« the MS 
feding queMkiaa for i]iiu£rAtion, and Uitt Ublsf, till fUir sUoliMW hs wLm. 
wrftcUj (amiliar. • - . 



W. Q. When! say to yon, Oire me that book, dot « *^ 
- lie book or more than one ? 
ijt. When we spoak of a single thia^, then, what is it ealled ^ 

h A unit, or one. 
Q. What are one miit and one more, or one aml6iie, eilled/ 
,^i What are two units and one more, oir two and one, oaOed i 
^. What are three units and one more, or three and on#, 

aUed? 
^. What are four units and one more, or four and one, callea t 

tWhat are five units and one more, or Ave and oik^i ealW 
What un six units and .one more, or six And one, called t 

Q. W-faat are seven units and .one more, or seven and oim» 
i4illed? 

. ^. What are eight units and one more, or cfigfat and OBt* 
Milled? 

Q. What are litne units and one more, or nine and oviu 
^alkid? . 

Q. Now, to be obliged always to write theSft'Amubers out iii 
W'Ords, would be very troublesome ; . to prerent this, how do m 
soinetimes express tne numbers one, two, At. up to tlioinsv«i<e 
tkilt^mn^ dEc it. By letteifl. 
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9 ^Wfant 4ms tlie letter I stand for? Ji. On: 
q. What does'the le ter V stand for ? A, Five. 
q. What does the leuer X stand f6r? j9. Tea. 

• Q What does th9 loiter L stand for f A. f'tdy, 

q *What does the letter C stand for ? A, One hundied. 

tWbat does the letter D stand for? A. Five hundred. 
WJiat does the letter M stand for ? A. One thousand. 

Q. You said th«t V standM for five } suppose you plaeo th«> 
{alter I befora the V» thus, IV, what will both these letters 
stand for tlien ? A, Only four. 

^ Q. What, then^imay b^ connidered as a rule for determining 
the value of tlioao tdltors ? A. A letter standing for a smallor 
number, anfl before a larger, ttOtes-' out its va^ue from the larger 

Q. One X stands for ton 5 what do two XX*s stand for? 
A. Twenty. 

• Q. What, then, is the value of a ktter repeated ? A, It re- 
peats the value as often as it is used. 

. Q. How many letters do we nse for expressing numbers ? 
A. Seven. Name them. A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters. 
eaUed ? A The Roman method. 

Q. Wh^ called Roman ^ A. Because the Romami invented 
and used it. 

Repeat the 

On(»,,..;.« I 

Two, .....U 

Three, ..^ 111. 

Four, IV. 

.Five,... V. 

Six, VI. 

Seven, VTl . 

Eight, vin. 

Nine, ..IX. 

Ten,. X. 

£leven, ^ XL 

Twelve, XII. 

Tliirteon, .XIII. 

Fourteen, ..- .XIV. 

rifleen, XV. 

Sixteen XVI, 

S«iventeen, XVI I. 

Eighteen, XVIIJ. 

ttiiieteen, .XII^. 

Twenty, .XX 



Thirty^. • • •^,*fP •••..• ^XXX. 

j?«f^y>' ^^ 

Fifty , L 

Sixty, ihX 



Seventjf, 



•IJCX 



Eighty,. LXAX 

Ninety, XC 

Ono hundred, C 

Two hundred, CC 

Three hundred, CCC 

Four hundred, ...... .CCCC 

F'fo hundredi • • »....!> 

Six hunwed, DC 

Sevan hundred, «;DCC 

Eight hundred, DCCC 

Nine htmdred, DCCCG 

One thousand, .M 

Fifteen hundred,. • • • • .^^ . MD 
Sixteen hundred,. .... .MDC 

Two thousand, ....MM 

Big'nteen hundred and twenty>oight, MOGCCXXVdi 



\ 
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NUMERATION. * *4 

t Vi« \%e Itavo a shorter rtiethod''still,%rI»ic!i is ift •*''•* 
|Biiersl uae/as will appear hy obsotYiiig what follows: 
A unit, or one, is wriUea •••.»».,r.....««.i...»».|» 

Two, :.. w,..,.^v,., ♦........• 

Three, ; 3s 

roiir).»».. ....• i.......4 

Five, k«k»... fc... ;% 

Six, .•... ..•..•-« 

Seven) • .,^ •••.•» ..4 »......•«* * <sT 

£tgki, »^.«k........i ....*. ........S 

Nine, ......^^•.. .*...0t: 

Q. What'aretlMSe'eharacterd called ^ A. I^iffures. 
Q. By What other name are they sometimes called ? A, 1*be 
a digUtf. 

Q. What is ' this method of expressing numbers cAllod ^ 
^. The Arabic method. ' ' 

q. Why s6 dalled ? A. Becaute'the Arabs are supposed U» 
have iiivoAted' it.* 

Let Mb ^ei ytfu tDHU'down on tkt'ittae, infptres^ the kMB- 
hers fine f tUfO, (kreeyfbuy,Jive, six, ^ev'efty eigm, nine. 

Q. Td frxpresd ton, ak w6 have ho oAe diaracter that Will do 

it, what two chariicters do we make tse 6f to rcpresei^ this 

niunhor ?' ' j^. The first character, 1, and 0, or cipher ; thtls, 10 

>«Q. Wfaat'fiaoe docs the 0, or eipher,. fai toie case talre' 

/{. The units: jplaeo. . > 

Q. What plaee does tiie figure 1 takea^ A. A ne«<Biae«. 
^ What \B this new place osiled ? ^. The ten** |dace. 
Q. Write down in figures, on the slate, the number ten; now 
take jLway the ],«iid what will' be left? ^. Nothing but 6, or 
eipher. - ♦ ' ' 

Ql. What is >ths valueof this 0, or cipher, thns standing alo^ i 
A, No value. 

Q. Now place the at iho right of the figure I, and what will 
tbeeeme.^ j9. Ten, <U).) 

Q. How many times is the figure 1 increased -by theO, or 
eiphdr ? . w9. Tfen tiasos. r 

. Q. What efiTect, then, has a cipher in aB eases when placed 
at the right of figures:? A: It increases the vahie ten timee. 

Q. lu what, proportion is this increase said to he ? A, Ten- 
Cold proportion* * 

* Q. Itow wfu it oblaftied from the AaIm ? A. The Moon ecfnimaiiiiMtai 
to Um SpaaiaMt, and Jolui of BiLsinntoko, Anshitoaeoa of lisieailer, iasre> 

SiitaditintoEngHMd^ }MR«eiui«troduetioaiAMoaro«scoUtitfr. ' 
i^. About what time waa it ifllro4<ioed into Gkiflsod I Ji. Ahem. Hit mM 

»toofthaelov«Q.uqcii(uty. . . 

*^ 4 Hihv exteoNiV^ly is it now uvcd ? A. At! oter rjba elVifiaia ' 9VM 
3* 
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It ARITHMETIC. 

^ ypvL have probcbly leanied by this time how |o write doi^ i 
ton in fiffuresy^ by the help of » cipher, and .learned also W4 
value of Uiis cipher, we wul now proceed to higher numbe'O,- 
and to bei^m : let me tee jfou write dmm infigurtB, en the sUUt^ 
thefoUowtngnwmheretmx. 

One ten. and one unity or .eleven* • 11 

One ten aod two units, or .twelve, ••>..» IS 

One ten and three units, or thirteen* *.>....*......, 13 

One ten and four units, or fourteen, « 14 

One ten and five units, or fifteeu> ••••••»• 15 

One ten and six units, or sixteen, • ^ .^ *•••••..• «16 
One ten ai>d seven units, or seventeen, ..*•...,.•.. .17 

^ • Qne ten and eight units, or eighteen,.. .18 

O^e ten and nine units, or nineteen, •'. . .19 

^Two tons, .pr twenty, aO 

" Three tons; or thirty, ^ • . .30 

four tens, or forty, ...*..••....... «40 
ive tens,.'. ....:..... .or fifty, .*. 60 

^ix tens, or sixty, « . • 60 

Seveti .tens,, or seventy, V « 70 . 

Eight tens, • or eighty, ....80 

Nine tens, or ninety, .90 

Ton tens, r<:»oT one hundred, .100 

Q. Here we see the value of tlie cipher again ; for, )m placini 
I cipher at the right often, it becomes one hundred, <fOO,) tluS 
is, ten tens r should we phice another oiphef stiil at Uie ri|^}i< 
of the 100, (thus, 1000,) what would it become ? j9. One Uiou 



. Ql From whai you have now seen of the value of iiguroa. 
what mav 2 and 5 be made to stand for ? ^. 25 or 53. 

Q.'.Wnal is tUb di^rent vsliMicalled, which arises firom the 
figures being placed or located diiferontly } A, Their local 
value. 

Q. What would bo the value of the five written alone ? 
tf. 8iinply5. 

Q. What is the value, then, of a figure standing alone r 
A> The simple value. 

Q. How many values do figures appear to have ? A. Two. 
Q. What are thejr ? A. fiunple and local 
^. Now, as it takes 10 units to make one ton, or one in the 
nest left hand place, and 10 tens to make 100, how do figures 
— oar to increase by being removed one place fturther to the 
? jj. In a tenibld proportion from right to left, 
''ou must have acquired, by this time, soom oonsiderabli 
BteJbMwIedge ofligures; let me examine you a litUe *, and, in Uie 
UcO| let me aee you write down on the slate the figure 8 
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NUMERATION m 

3. W]iAtdom>a«aiift? Jt, Sunits. 

Write at the left of the 8 the fitrure 2, (thu« <<:).) 

Q. What do yoj call them both, and ho^r aro they read •* 
C 8 units and U tens read twenty-eight. 

Wri» at the left of the 28 the figure 8, (thwi, 828.) 

Q. What do ^ou call the three figures nowrsnd how are they 
r^ad ? ^. 8 units, 2 tens, and 8 hundreds, read eight hundred 
And twenty-eight. 

Write at the left of 838 the figure 1, (thus, 1828.) 

Q. What do you «al] the 4 figure? now, and how read ? 

«4. 8 units, 2 toAs, 8 hundreds, and 1 tliousands, read one 
thousand eight hundred and twenty-eight. 

Q. We have now been combining, or placing fi^nruros togreihor 
till wo have obtained the number 1828, reprebcnimg tlio num- 
ber of years it is since Christ appeared on earth, to the present 
time. We might cootinue to put figures together in this way 
tto^ would express higher numbers still, up to billions, Ace 
That yon may be able to fbrm some i<^a of the power of figures, 
lei meiell yofu tliat there ui net a billion of seconds in thirty 
thousand years ; notwithstanding there are GO seconds in every 
minute, 60 minutes in everv hour, 24 hours in every day, and 
in a solar year, 365-days, 5 hours, 48 minutes, and about ..48 sec- 
onds. Should we eoatinuD to go on as we began, in combining 
more figures'^still^ it would be very inconvenient; to avoid this 
wo have a rule by which we oan read almost any number of 
figures, ever so large. What is this rule called . ^. Nume- 
ration. 

Q. What is the resding, or ezptessinff a number by figures 
as now shown, called ? Ji. Notation or Numeration. 

RULE. 

L Fram^ah^eUiustrati4>ns,hawd4>es a appear that ytni 
must begin to numerate f A. Begin at the right hand. 

II. M wiick hand vmUdyou begirt to read f A. The left. 

III. What U the first Ji^re at the right hand, or first placet 
taUedf A. Units. \ 

WhaA is the second figure^ or second ]dace, called f A. Tens 
^ Wiiat is the third place called f A, Hundreds. 
JVftat is the fourth place called f ^.Thousands. 

I V. In reading, what vahu do you give those figures vAick 
were called units in nuiherating f A. tJnjJf • 

V. )V%aX value do you give tensf A. Tans. 

VI. What value do you give hundreds^ thousands^ *C 
*(^ Hundreds, thousands, Ac. 

^ \*. Repeat the Numeration Tabw 
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, "Si^ 

a^<5 SI'S si's il 

llllliitillil 

10000000 000 0, fead-^Onb MHion. 
80000000000 0, read— Two hundred Uious. 
3000000000 0, read^Tlutty thousaod miUuNis. 
400000 00 0, read— Fouf thouMOKi millioM. 
50000000 0, reod^Five hundTad millioaa. 
6 6 0, reod^-^ixty zniUiont. 
7 0, read— Seven miSioiu. 
8 0, read— £ight hundred thoiuead. 
9 0, read— Nmety thoiuaad. 
10 0, read— One thoiuand. 
. a 0, read— Two hundred. 
3 0, read— Thirty. 
4, reod^— Four. 

Quesliims on the Table* 

Here \pi the teacher cover over the written numbers only on 
the ri^ht of the table above, and ask the pupil tJie following 
cniestions, viz. What is the value of 4 ^ Of 3 and one cipher « 
. Of 2 and 2 ciphers ? and so on, up to the tcra of the table. 

Q. What is the meaning of annexe Ji» To place after. 

Q, What is the meaning o£yr^x f A, To place before 

JVote<— Let the wholar write down in fi^aret, the aatwdrs to ths ftittowicf 
aimtioiiB ao hit tlkte at recitation. 

. Q. How much does 1, wia 1 cipher annexed, stand iati 
A. Ten. 

Q. Why ? A. Because the 1 is tens when Immurmte. 

Numerate the 10 and see. 

Q, ^Vhat does 1 with 3 ciphers stand for ? A. One thouiwind 

^. Why f A. Because when I numerate by saytsig tmiAr, 
•«»*» ^""''*^» thousands f the 1 comes thousands, 

* What ^oes 5 with five ciphers stand Pw ? A. Fir© hon 
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4red th HiMd. Whjr ? A. B0C4m$t wk^m I mmdrat^, Ot 5 
eomes hundreds of thoutands. 

Numemte and see. 

^- Whai <ioe8 8 with 6 ciphers stand for ? Jl. 8 milfioM. 

<g. Why ? A. In numerating, the 8 comes mOlions. 

Numerate and see. 

Q. How do you read the furures 094? ji. Six hundred and 
twenty-lour. 

Q. Why do you any 6 hundred .' 

Q. What do«8 6278 stand'for.? A. Six thousand twohun- 
ired and seventy ^ight. 

Q. How do you know that the C is 6 thousand ? 

Q. HoMT do yo» road the figures 5bT68 ? How do you wad 
273G5? Howdoyouread65&lg? 

Expre9$ in warda the foUsvomg manbera. 
JVbte.-*^Wp«|iil naj learn tiw TitkiQ ef «Beh raeoeaiinf nmbsr by a Ar- 

SaaEiflfht. . 

9 

30»TJiirty. 
70 - 

339 as Two hundred and thirty-nine. 
689 . 

§005 as Five thousand and five. 
7007 

30002 =B Thirty thousand and two. 
^miO [nino. 

6230S9a8Siz hundred twenty-three thousand and twenty- 
92805W 
0000066 =s Six millions and sixty-six. 
800009D 
75000100=: Seventy-five millions and one hundred. 
63000800 

Express in figures the following numbers. 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred and thirty- three. 
Three millions, three hnndred thirty-three thousand, three 
aundred and thirty-three. 
Thirty millions. 
Three huiidrod millions aiid twonty^ve. 
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ARITHMETIC. 



Rqieai ihe JoOawmg NummUlan TahU^ and iht lorre- 
ipmd^ value of the JigmtB 'prefixed. 



o g : 
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f VXZ* 1. Yott bought an orango for 9 cents, and a melon 
for 15 cents ; what did you pav for lx>th ? 

3. James bought a top for u cents, a knife for 12 cents, and 
an inkstand fbr 8 cents ; how much did they all come to ? 

3. Harry and James lost some money ; James lost 20 cents, 
and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
G cents for a slate-pencil ) how much did he lay out in all ? 

5. You give 40 cents for a i'ractical Arithmetic, 8 cents fur 
a ruler, 9 cents for an inkstand, and lose 6 cents ; how much 
money has gone from you ? 

6. A man gave his children money in the following manner , 
to his oldest 3 dollars, to James 5 dollars, to Thomas 9 dollars, 
and to his two daughters, 4 dollars apiece ; how much did ho 
give away ? 

7. A boy bought 20 marbles for 20 cenU, 6 peaches for 8 
cents, and 3 apples for 2 cents : how much money did he lai 

0Ut5» 

8. A man bouffht a cart for C dollars, a ploug i for 2 dollars, 
a pair of steers for 9 dollars, and 2 acres ef land for 8 dollars 
how much did he lay out in aU } 

9. If ow old would yon be, were your age ^uUe what it now is 
10 If you had three tunes as iftany fingers and tliambs as 

you have now, how many would you Havem all? 
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SlMfUS ADDITION. ^ 

In i\^^ *n^y- wartcM to an apple, or any ihinir ? 

14. How inanj thirds to an apple, or any Ihinff^ 

13. If an applo, a nnmbor, or any thing, is diviifcd into I eaual 
parts, what would ouo of those parU be palled ? .!?. One quar 

,^\^h^l^mP * "^^^^^ '"*' ^ "^^"^ ^^"' ^'"' ^'^^'^ 

15. If an apple, or any thing, ia divided into 5 equal parts, 
wkmt wtottld one part bo called ? ^. One fiftli, or ^. 

I? 2?** ^"^1 ? P*''* ^ «^«^ ^ -^^ Two fiftiifl, or f . 

17. Whut wquld 4 parts be called ? 

18. How many parts does it taJce to make 5 fifths ? Ji. 5 

19. How many parts does It taice to make the whole .? Ji. 5. 

20. Why Is t the whole? 4. Because the whole of the ap 
pie was divided into 5 equal parts. *^ 

21. If i of an apple <Ost 2 cents, what wiU a whole apple 

22. If i of an apple cost 1 cent, what will the whole cost ' 

• "^f .•^•^^ V^S '^«/«*J««^«f t»l>te^. «he firtt is to b^ added from loll to 
wght, Uius, 1 and 3 are 3 ; then tlie next lino, thiw, 1 and S axe 3, and 3 are 8 x 
then the next Kne, thus, 1 and 9 are 3, and 3 are 6, and 4 am lO^and thti« with 
a)J ifatf liitea. 
The seoftad i» tp bo addod from leftto rif ht, in the mom manner. 
The learner, in reciting. either « it «iot to luck «n the book 3 the jrJsr of tlie 
«Surc8 being luch as to render It unnecessary. ' 

23. WkiU U ike mm of the foUomng numbers 7 



12 Jt. 2 

13 3 ... ^.6 
J 2 3 4 jf . 10 

I 2 3 I 5 .^.15 

t934.'>e vf.ai 

1^934 6 67 Ut.» 

13345678 Jt.m 

123466789 _, jf.45 

13345678910^ J. 55 

1 3 34 5 67 8 9 M^ It ^.CiS 
123456789 10 U13^. 79 



233SSS9SS99Swf. S4 
333333333333 wf. 36 
4444444 4 4444 wf. 4<^ 
555555555555^ 60' 
«6666600«666w9 79 
77 7 77777777 7w*. 84 
886888888888 j9. 96 
9 .9 9 9 9. 9 9 9 9 9 9 9 wff. 108 

10 10 10 10 10 10 10 10 lO 10 10 10 JS, 120 

11 II 11 II 11 11 11 11 Jl U 11 11 Jl, 13d 
19 18 1» 12 J9 ift IS 13 19 IS 13 13 Jl. lU 

24. If i of an apple be worth 1 cent, how much is a whole 
apple worth? 

d5. If j- of a vessel be worth 1000 doDarfl, how much is the 
whole vessel worth .' JFIow inuoh is i worth ? 

26. If you give 300 d«A]an for i of a house, how much is thrj 
whole house worth .' . How much is f worth ? 

37. If i of an apple cost H OMvU^ what m the wliok applo 
wflMb> 
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Ub If i oTa fiitffty be worth SOOO doHars* what 1» (he who j^ 
worth ? 

S9. IJ boys, throwing stones at an apple-treejlioat.off a num 
oer of apples : says one boy , My part is •]%, and I am entitled V> one 
apple; how many apples is -^ than? How many t^? Uow 
many A ? How many -Jf ? How many -f § ? How many 

30. 16 men caught so many fish, that they could not coitnl 
them ; a bystander toli one man that his part was 14)0, just -^ 
of the whole ; how many fisli wottid^f^ be f How many ^/^ » 
How many -fig ? How many -Jf ? How many -f f ? How 
many fish did tliey catch in all ^ 

Ul. John was bom twrenty years after James ; howold Wi]} 
James be when John is 31 ? 

33. When Joseph was 91, he ^married a wifo Uiat was It 
years old when he was born ; how old was the wife when Jo> 
seph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9 ? 37 and 
9? 7and5? 27 and 5? 57 and 6? 8 and 7? 48 and 7' 
6band7? 58and7^ 78and7? 8and8? 28and8? 48aQd 
8? 58and8? 78 and 8? 98 and 6? 9 and 9? d9and9 
59and9? 79and9? 69 and 9 » C and 6? 36and6? 56 
and6? 76and6? 96and6? 106and6? 

AM« ^«— Aflcr tho manner of tbe last czamplct, the pupil ahouM be taugbl u 
p(Tfonn tho following. Should he licsitate in any instaooe, a>, for exoSiiMe, ir 
addtne 6 to 88, just say to him. 8 and 8 are 16, and be will soon see that 88 an^ 
8 are 96, there being a 6 in both eases. By tide meaas, if he can add any tin 
numbers together* both under 10, he may be taught to add any number soialle 
tbao 10 to any number larger Uian 10. 

MU 

■bonM bo , 

without making tho individual additions for himeeX 

34. Add 5 twos, and 5 threes together : thus—S and 2 are 4 
and/S are 6. and t2 are 8, and 2 aro 10, and 3 are 13, and d 
are 16, and 5 are Id, and 3 are 22, and 3 aro 35. 

AM 5 founi, 5 threes, and 6 twob together. 
«* 5 fiyes, 6 fours, and 5 threes " 
^ 5 sixes, 5 liyes, and 5 fours 
*' 5 soyens, 5 sixes, and 5 fiyes 
** 5 eights, 5 seyens, and 5 sixes 
*' 5 nmesi 5 eights, and 5 1 
"10 ones and 10 twos 
<» 10 threes and 10 twos 
<> 10 fours and 10 tlirew- 
'' IC fivuni and U) fimrs 



IT.— The following may bo added by catting each inger a figure. Caiv 
be exerciseil, lest the loarner give the total tibount froai the boob 



her. Ji. 


45 


A. 


6a 


ji. 


75. 


Jt. 


90 


A 105. 


Jl. 


120 


ji. 


30 


Jl. 


60. 


4. 


TO 


J9, 


00 
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COMPOUND ADDITION 

8 ibi. 7 02 3p7cis. into pennyweights, multiply by IS for a d 
iend, divide, and the quotient tout he the answer. A, 7. 

lie. In 26880 lbs. of sugar, how many hiids., each 12 cv 
A. 20. 

117. How many barley corns will roach round the globi 
bomg 360 degrees .> A. 4755801600. 

118. In running 300 miles, how many times will a who 
foot 2 inchos in circumference, turn round ? A, 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 incl 
how many miles ? A. 300. 

120. IIo^ many times will a wheel, which is 15 feet 9 inc 
m circumference, turn round in going from Providence to T 
wich, it being 45 miles ? A> 150654-. 

121. A farmer rents a plantation of 400 acres, of which 
more than J^ are to be tilled j how many poles are ther 
the remainder ? A. 32000. 

- 122. In a lunar month, of 27 days, 7 hours, 43 minute 
seconds, how many seconds ? A. 23G0585. 

123. How many seconds is it fronx the birth of our Sav 
to Christmas, 1823, allowing the year to contain 365^ day« 
3G5 days, 6 hours ? A. 57^72i^00. 

124. When a person is 21 years old, how many socondi 
iahe? A. 662709GO0. 

12Q. It is smsposed tlic wars of Bonaparte, in 20 years, cai 
•he ^Teatli. of 2000000 of persons ; how many was this per h 
* Uowing the year to contain 365 days 6 hours } A. ll-ftVy 

1[ ZXX. 3. William bought an'^ithmetic for 2 s. 6d., 
rn inkstand for C d. ; liow maJiy shimogs did both cost ? 

2. Harty purchased a vest ; the cloth and makinir cost 
the buttons 9 d., and the tl^read 3 d. ; how much did the 
cost ? 

3. William, Harry, and Thomas gathered some auts : 
when they measured them, it was found that William hi 
qts. and 1 pt., Harry 3 qts. 1 pt., and Thomas 2 qU. j how 
ny pecks did they gather in all ? 

4. How many pecks are 3 qts. 4- 1 qt. -f 4 qts. ? 

5. riow many yards are 2 qrs. -f 3 qrs. -f- 3 qrs. ? 

6. How many gallons are 1 qt. -f- 2 qts. -f- 1 qt. ? 

7. How many pence are 1 qr. -f- 3 qrs. -f- 1 qr. ? 

8. How many ^hillings aro^4 -f « d. 4- 1 d ? 

9 
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«K) arithmetic; 

D, How ajauy ponncis' are lO s. +• 18 9. 4- 12 s. ? 

10. How many hours are 50 m. -4- 20 m. 4- 10 m. ? 

11. How many feet are 4 in. -f- lO in. -|- 11 in. ? 

. J2. How many minutes in 45 sec. ^ 15 sec. -\~ 10 sec. i 
' 13. How many pounds in 8 oz. -f- 12 oz. -f- 12 oz. ? 

14. How many bushels in 1 pk. -f- 3 pks. -|- 2 pks. .^ 

15. Sold a Vjrgil, that cost me 12 s. 6 d.. so as to gain 1 s. 6 d. 
how niiich <Ud 1 get for it .^ 



(J. JVhat is fhiSf which you have now been doing y called * 
A. Compound Addition. 

Q. Why do you call it Compound f lohy rwt Siv^ple Addition f 
A. Because there are more denominations than one. 

Q. What do you mean by more denominations than one f 
A. Shillings, pence, &c. in one sum ; pecks, quarts, pints, <&c. 
m another sum. 

Q. JMiatf then^ is the coUeciing numbers of different dcnomi 
nations into one sum called f A. Compound Addition. 

Operation by Slate illustrated, 

1. A man bought a cart for C£ 12 s. 3 d., a load of hay for 3j£ 
9 8. 7 d., and a cow for 4£ 4 s. Id.; what did he pay for the 
whole ^ 



OPERATION. 
20 12 
£ S. d. 

6 12 3' 

3 9 7 

4 4 1 



HoiD do you icrite the numbers down f 
A. Pounds under pounds, shillings un- 
der shillings, &c. 

How do mgl^et the \1 d. in the an- 
swer f A^^hnd, by adding up the 
column of i>enco, that it maS:es 11 d., 
whicii 1 write under the column of 
pence. 

Ans, *14 5 11 How do you get the 5 shillings? 

A. Adding up tlie tfoluran of shillings, f find it makes 25 s. = 
1 £ 5 s, (for 20 s. in 25, 1 time, and 5 over), writing the 5 s. under 
the column of shillings. 

What is to be done with the 1£ ? A. I must, of course, add 
pounds to oounds, and, to do this, 1 join, or carry it to the nejt 
culnmn, wiiich is pounds. 

How do yaa get the 14£ ? A. Adding up the columtf ok - 
pounds makes 13 pounds, and 1£ (to carry) mi^eK 14£. 
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COMPOUND ADDITION. ^^ "" 

From these fllusfratioiis we derive the foUowiag 

• RULE* 

I How do you place the numhers to he added f A. ^o^^ds 
underpounds, slSuingd under, shiUings, drams under dranis, 

%, At which hand do you begir ', add f -f^' /'I'-X'^^h. 
III. How do you add up thej^,sc column f JL As in Sunple 

^^\T!what do you divide the amount by? A. Br as manyof 
this denomiuaticn as make one of the next higher, qs m ICe- 

v!^What do you do with the remainder/ A. Write it up 

^yi!^What do you carry to the next column f A. The quo- 

Vli Mow long do you proceed in this way f ^. TiB I Qome 

to the last column. .,».„/» a jj •* ^^a 

VIH. How do you proceed totth this ? A, Add it up, and 

set the whole apiount down, as in Simple Addition. 

Ppoof.— Q. Wliat is the proof? A. Tl^e sanie as in Sin^l« 

Addition. 4 

More Exercises fcr the Slate-. 

2. Bought a cart for 2 £ 15 s., a plough for 18 9, ; how 
much didl)oth cost .? j3. 3 £ 13 s. 

3. Bought a coat for 5£ G 8., a watch for 1£ 19 8. ; how 
much did they come to .' A, 7£ 5 s. 

4. A man bought one load of hay for 6£ 3 s. dnd anotbe- 
for7£l5s.ad.; how mu^h did he give for botu .^ A 13£ 
18 8. 6 d. 

5. Sold an ox for 10£ 15 s. 6 d., a cow for 6£ 19 s. 11. ci., a 
horse for 12£ 6s..4d.; how much money did* I receive.' 
^.30£ls.9d. 

G. Bouffht of a grocer 3 gals. 2 ats. of rum, 5 ffals. 3 qts. of 
gin, and 4 gala, 1 q.!. of molasses ; now many gallons did I buy 
m aU ? A. 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 42 

rils. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 ffals. 
qts., and the fourth 55 gals. 1 qt. 1 pt.; how much was sold in 
all ? A. 213 gals. 3 qts. I pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., th» 
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W , ARlTiLMETlC. • 

third 9 cwt. I qr. 15 lb«., the fourth 7 cwt. 1 qr. IC lbs. ; what 
did the whole weigh ? A. 2i) cwt. 2 qrs. 21 lbs. 

9. A merchant bouflrht 4 pieces of cloth, the first containing 
M yds. 3 qrs. 1 np , the soccmd 15 yds. 3 qrs. 1 na., the third 
-*yd»., and the fourth 10 yds. 1 qr. 3 na. : how many yards 
did he buy in aU .? ^.73 yds. qr. 1 na. 

10. A man bouffht 3 bu. 3 pks. of wheat at one time, G bu. at 
another time, 7 bu. 2 pks. 7 qto. at a third, and 4 bu 1 nk. 
6 ols. at a fourtli ; how many bushels did he buy in ail ^ 
A, 21 bu. 3 pks. 5 qts. " 

11. A man bought two loads of hay, one weighing 19 cwt 
1 qr., and tho other 18 cwt. 2 qrs. ; how much did both wciffh ' 
A. 37 cwt. 3 qrs. * 

12. A man travelled in one day 27 miles, 3 fur., in anothci 
day 30 m. 2 fur. 25 rods ; how far did he travel in all ? A. 57 ni 
5 rar. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contain- 
ed 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the 
third 5 cwt. qr. 24 lbs. ; what was the weight of the whole : 
A. 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms ; the first containing 150 acres, V 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods; and thu 
didzd, 100 a£res, 1 rood, 10 rods ; how many acres has he in ail ^ 
A. 451 ac^res, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 m. 4 days old ; he then went to Boston, where he 
resided 7 yrs. 2 m. 2 da. j from Boston he emigrated to Salem, 
ivfaere he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouthy and resided there two years precisely : now how much 
time did he spend in these places in all? A. 28 yrs. 8 m. 1 w. 
2d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord, 64 feet, 864 in. ; the second, 2 cords, 63 ft- 64 in : 
and the third, 1 cord. 60 ft. 931 in. : how much did he bring in 
all ? A, 5 cordS; 60 ft. 131 inches. 

17. A goldsmith bought 4 ingots of silver, the first of which 
weighed B lbs. 2 02. 12 pwts., the second 5 lbs. 4 ox. ^ pwts., the 
t?hlid 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. , 
\y!iat was the weiffht of the whole ^ A. 27 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 
11 yrs. 11 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry la 
14 yrs. old ; what is the sum of all their ages ? A. 4<) yrs. 2 da. 

By muUiplying the answers to the following sums by 2, the 
true answers may be obtained. 

JVbte. — It will be well for the learner, not only in this, but in 
an rules, to prove his results, when practicable 

19. Add together 17£ 13 a. 11 d. 1 qr., 13je /O s. 2 d. 3 qrs. 
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COMPOUND MULTIPLICATION. »/ 

88. From 1 jr. take ISh. A, 11 mo. 3w. 6ila. 1ft h 

33. From 12£2qrf. teke 6d. A, !!£ 19b. 6d. 2qre. 

34. from lOcwt. lOoz. take 5 drs. A, 10 cwt. 9oz. 11 d». 
3S>. From 1 E.E.2cm. take Sua. A. lE.E.lqr. 1 na. 

36. From Sgals. 3 gills take 1 pt. A, Tgals. 3 qts. Ipt. 3g;. 
7. From l2m.l5roda take 3Dir. A, 11 m. 5iur. 15 rods. 
6. From 1 mo. 2 h. take 45 m A.\ mo. 1 h. 15 m. 



OOSMEPOUKB KUl^TXPXiXOJLTXON. 



VLm 1. If one knife coat 9d., how many shillings 

buy 2 knives ? WiU iiuy 4 ? Will buy C ? WiU buyT ? 
illbu7l2? 

2. William, having a basket that would hold 1 qt. 1 pt., filled 
it with nuts ; how many (^ts. can be put in a basket that will 
hold twice as much } 3 times as mucn ? 4 times as much } 

3. At 1 8. 6 d. a bushel, how many shillings will 2 bushels of 
upplescost? WiU4bu..? Will6bu.? WiliSbu.? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. 12 grs. by S. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by 3. 

O XJ 1^1 i_ n A?! 



ori 
.2X1 

8xl2d. 

10. How many pounds in 4 times 10 s. .' 3 X 10 s. ? 4 X 6 s. ^. 

Operation hy Slate iUustrcUed, 

A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 qrs 
yard ; what did the whole cost .' 

How do you get the 3 qnt. in Ike 
annoerf 

A. 5 times 3 qrs. are 15 qrs. = 3 d 
3 qrs.j writing down the S qrs. and 
carrying 3 d. as in Compound Addi 
tion. 

Bow do y6u get the Sd f A, 6 
times 1 d. are 5 d., and 3 d. (to caT' 
ry) makes 8 d. 
iOs.f A. 5 times 6e. are 30s.»=J£' 
lOs., writing down the 10 s. and carrying the 1£ 
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» ARITUMSTIC. 

Hm9 4a^0m gu aun&f A, Stimei %£ are 10£; ^d 1£ 
'eooarTy)miiketfill£. 

ijProm th^se ilkistrations we derive the following 

I. Wah \ohich denamiruUton do you begin to multiply? A 
With the lowest. 

II. How do you multmly ikat^ and ea^ denominattonf A 
8enaratelj, as in Simple Multiplication. 

III. ^010 do you divide each product and carry f A. As in 
Compound Addition. 

PROor. fVhat IS the proof f A. As in Simple Multiplication 

More Exercises far the Slate. 
8, At 58. 6 d. a gallon, wM wJU 2 ffals. of rum, cost ? A 

3.* At 2 s. 6 d. 1 gr. a quart, what wiH S qts. of brandy cost ? 
(p.0-2) What^illSqts.? (T-e-qj What will 4 qts,? (10-1) What 
vill5qt8;J..aS=r.l) WhatwiU6qU. (15-1-2). A. 2£. 10s.5d 

4. fCwmSh wine in 7 bottles, each containing 2 qts. 1 pt 
Sffills.' (4-3-0-2) How much in 6 bottles? (C.-^) li|T) ?. (()-0-l-2; 
In 10? (MA) Inil? (7-2-0^2). A. 30 gals, 3 qts. lpt.25Uta. 

5 Wliat is the weight of 3 dox. silver spoons, each do^- weigh 
inir21be.6oz.12pwts.3grs.? (7-7-16-9) What will 4 doz. weigh? 
(10-2*12) WJiat wiU 5 dox, ? (12-9-0-15) What will 6 dox.? 
<15-3.12.18). A. 45 lbs. 10 ox. 18 pwts. grs. . 

6. Bought 4 loads of hay, each load woj^lupg IT. 10 cwt. 3 
qT-» 20 lbs. 5 ox. ISdrs. ; what was the weight of the whole? 
%-d-2-2&-7-12) What would he tjm. weight of 5 loads r 
(7-A3^7-13.il) Of 11 loads? (16-17.2^0-f-5) Of 12 loads ? 
(l»84)-90.7-4). 4. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 ox. 

7. At the rate of 36 lea. 2 m. 3 fiir. a day, how ^<« will a ves- 
•elaulinCdays? (220-2-2) In 15 days:* (561-2-6) In 10 days? 
(367-52-6) In 9 days? (331-0-3.) .4. 1471 lea. 2m. . 

8. In 8 bales of cloth, each bale eontaimns 12 pieces, cacli 
Qioce 27 yds. 1 qr. 2 na., how many yards ? A. 2628 yds. 

OOJmOTBfJS(9 pxmsxoN. 

ir atZZXZZ. l. Wil^am had 2 qts. 1 pt. of walnuts, wjiich 
Ae wished to divide equally among, his two little brothers 
iiow many must he give eacin ^ 
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COMPOU2«D Division. * 

Z Jhmeu bovgfat 2 booka for 2 ■. 6 d. ; how miich did he ^f 

a. If yon p«y 1 •. C A for 2 inkstands, how many shillings 
would that bo apiece ? 

4. A m&ii bought 4 lambe ibr C shiUings ; how many pence 
did he pay apiece ? . , v • i. j 

6. William has Spks. 4qts. of walnuts, which he wishes to 
put into 4 litUe bot^ets, each of which will hold 7 qts ; wiU ms 
baskets hoM all his walnuts, or not? and infonn me how you 
do it. ' . , J 

G. 3 men have 4 gals. 2 qts. of cider allowed them every day , 
how much Is that apiece ? 

t How many pence is i of Is.? 4of2s.? iofSs ? Jofls. 
6d.? iofls.3d.? iofl8.6d.? i of2».€d.?ibifld.? i 
ofld. 2qrs. " ^ 

Q. What is this, tohieh you have notb hten doings called f A, 
Compoilind Division . 

q. JVkerein does it dtffer from SimpU f A. Sunple oofiidsCs 
of only one denomination ; Compound, of more than one. 

Q. }VkaX<, theti,- is the process called j by which toe find hpto 
many times one number is contained in another qf different 
denominations f A, Comp6und Division. 

Operation by Slate iUustratedi 

1. A man bought 2 loads of hay for 15£ 3 ■. 8 d. ^ how much 
was that « load ? 

,' How do you get the 7£ t» the answer f 

(DERATION. ^. X begin as in Short Division of whole 

numbers, and say, 2 is contained in 15£, 

7 {£) times, and l£ oveif, wAting down 

the 7 tirtieS. 

iVhat do you do with the 1£ over ' 
A. 1£=: 20 s., which I join or carry to 
the 3 8., making 23 s. 
How d4f youproeeedf then^ to get the lls,f A. I say, 2 in 23, 

11 times, and Iv. over, writing down the 11 s. undemeaJi. 
How do you get the 10 d. f A. The 1 s. over being equal to 

12 d., I join or carry H to Sd., making 20 d. ; then, S in 20, l6 
times. 

From these illubtrations we derive the foUow^'g. 

RUIiE. / ; \. 

I. At which hand 'do you begin to dividiSf and 4-^ do y^x 

Sroceed* A. With the highest «enom::iatiQn, en** ^ vide as m 
imple Division. 
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do 19 

£ s. d. 

2)16 3 8 

Ans, ^7 11 10 



'W ARITHMETIC. 

II. If ytm hne a remmnder, kewdoyau proee^ A. Fma 
how many of tho next lower denomination thia remainder ia 
a^ual to, whieh add to the next dedomiBation; aOer which 
divide aa m whole numbera. 

?Eoor. matUth§pro0/r ^. Tlie aanie aa in Simiae Di 
viflion. "^ 

3fare Exereiteafar the SlcUe. 

«. If 8 tona of hay coat 40£ 14a. 8d., what will 1 ton cost? 
A. 5£l8. lOd. 

3. If 11 ffals. of brandy coat 5£ 16 a. 5d., what wffl 1 aallon 
cost? ^. lOa. 7d. 

4. If a man apend 60£ 13 a. 4 d. a week, how much ia that a 
day? A. 8£13s.4d. 

5. If 1 cwt. of rice coat 2£ 6 a. 8 d., what will 1 lb. coat ? Ji 
0£0 8. 5d. 

6. You havo 31£ 9 s. G d. to be divided equally among 2 men , 
how much would it be apiece^ (15-14-9) How much would it 
be apiece to be divided among 3 ? (10-9-10) Among 6 ? (5-4-11) 
•i. o\£ 9 s. 6 d. 

7. Divide2gal8.2nt8.bv4; (0-2-1) by 5; (0-2) bylOj (0-1) 
by2; (1-1). A. 2gals. 2qt3. 1 pt. 

8. Divide 9G acres 2 roods, 16 rods, by 7; (13-3-8) by 8, 
n2.0-l2)byl2; (8-0-8). .^. 33 acres, 3 roods, 28 rods. 

Question to exercise thejoregomg Rules. 
1 . What is the sum of the following numbers, viz. one, two 



a pair of boots for 6 dollars 12i ; what did the whole cost me ? 
A. $22,50. 

3. Bought a horse for ^$75, and sold him for 37^ cents leaa 
thar he ccst me ; what did I get for him? A, f 74,62,5. 

4. Wrjst mil 3200 yards of tape come to at 6i cents, or i^ 
ofa dollar, a yard' (200) At 12j cents, or i of a dollar? (400) 
At 25 cents, or 1 of a dollar ? (800). A. $1400. 

5. How many yards in 31557600 rods ? A. 173566800. 

6. How many years in 31557600 seconds, allowmg the year 
to centain 305^ days ? A. 1 year, 

•7. At X cents a gill, what will 1 tun of wme coat? A 

' f S^How much wine can be bought for $322,56, at 4 cents a 
giU ? A. 1 tun. ^^ , 

9. How many rpds in 1100 yds. ? In 3300 yds;' A. 800 rod# 
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ruACTioNs. 101 

« U) HowinwiytbltefsinSOae? InOOOi:? A $400Q. 
11. RoJuce 5£ 17 a. G d. to farthings. A. 5^i40 fiirthings. 
1^ How inoiiy pounds in 5610 farthings ? A, 5£ 17 ■. 6 d. 

13. Multiply 3600 by 25f A, 90C00. 

14. AVhat will 1 ton of cioTor*Beed cost, at 5 mills an ounce ' 
1 $179^. \ 

15. At 2 cents tm inch, what will 1 yard of cloth cost ? A 
7i cents. 

16. Reduce 1 tun to gille. A. 8064 gills. 

17. Reduce 20 bushels to pints. A. 1280 pints. 
13. Reduce 4 tons to drains. A, 22937G0. 

19. How many barley-corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles .? A, 570240000. 

20. How many times will a watch click in 20 years, if it 
cUbk at the usual rate of 60 times in a minute i A, 631152000. 

21. A father Wfl legacies to his children as follows: to 
Thomas, 75£ 14 s. 6 d., to William 3 times as much as Thomas, 



to liis daughter Mary ^ as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20£ 13 s. 8 d., 
now much did each receive ? A. Willi.*im 227Jt 3 s. d., "' 
12£ ]28.5d.,Susan2<)4i:iG8.9d. 

Mr. Charles Testy 

To Lewis P. Child. Dr. 
1827. 

/an. 1. To 3 yds. Linen Cloth, at 1 s. C d. a yard, 

" 15. « 1 ton of Hay, at 4 s. 6 d. a hundred, 

Feb. 28. « 25 bushels of Rye, at 3 s. 9 d. a bushel, 

Mar. 9. «« 3 Cows, at 5£ 10 s. a head, - - - 



£S& 188.3d 
Halifax, April 1, 1827. 

Receive'! )im%'mcnt, 

Lewis P. Child. 



PBAOTlOira. '^^^n 

ir XXXlir. 1. If one third (i) of an applo cost 2 cents, 
what will a whole applo co.st f ^ 

2 If one third cost 3 cents, vilud will a whole one cost ' U* 
one third cost 4 cents, what will one whole apple cost firm 
CHirtf 6osft e cents ? 8 cents ? 9 cents ? 20 cents .? 50 eonts i ttZ 
cents? * 

10 
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*^ ARITHMETIC, 

a Lll/ZSIll^f' '"' °°' "'^ <*> "^" "•»««, what .* 
win a' wG ?aetSr *■" '""> •'«'•«• (*) "f ' tieket, wh. 
Q. How many Imlves to an apple, or any thinir ? 

fc'"a'^^/^ '^'' ^'^^!l ^^^^''''' SixtlenthB? 
,.,r* 1^ *" ^PP f ' ^'^ ^"/ ^'^^^^ "» «**^ded into two ecua. 

parts, would you cail one of those parta a half or a thSS 

Into 3 equal parts, what is one parted- ^^ 

Q. Into 4 parts, what is one part called ? 
Q. Into o parts, what is one part called ? 
JJ. into 8 parts, what is 1 part called ? 
^. into 8 parts, what arc 2 parts called ? 




I 



2 Vnrfer iL /.>r ' ''™"' " "»««'«'«-»''• then u,rUe the 

^?*,?°^®® y*^" ^^'"*® down, in this manner, on tiie slate 
one half. One third. Ono fourth. One fifth. One sixth Two 
sixths. Three sixths. Three eighths. Eight twelfths. 

Q. Hliat are such expressions as these etUled f A. Fractions 
Q. When, then^ any whole things as an appUf a unit^ Sfc. u 
oroken or divided into equal parts, what are these parts call 
edf A. Fractions. "^ 

br^ke^^^' ''''"^^'f'''^'^^''''^^' ^' because fraction signifies 

Q. You have seen, tJiat, when any icltole thing is divided in 
to 3 partSy these parts are called thirds ; into 4 parts, callca 
fourths : wliat, then, does the fraction take its name or denomv 
nation from? S. From the number of parts into which any 
thing is divided. 

Q. JVJien an apple is divided into 6 parts, and you are dc' 
sirous of giving away 5 parts, Iiow would you express these 
parts? A. f. 

Q. What is the 6 (in ^) called f A. The denominator. 

Q. Why so called? A. Because it gives the name or do 
nomination to the parts. 

Q. JHiat is the 5 (in ^) called ? A, Numerator. 

Q. Why so called? A. Because it numerates or numbers 
the parts. 

Q. }V1dch is the numerator, then t A. The number above 
)io line. 

^ IVhichis the denominator? A, The number below the line 

O. IVIiat, then, does the denominator show f A. The number 
ol parts a unit, or any thing, is divided into. ' 



d by Google 



FRACTIONS. lOS 

Q. What does the numerator show? A. How many part* 
Are taken, or used. 

q. In the expresstojis f , tV, A, f^, which are the numcra- 
iorsy and which are the detuhninators » 

q. If you own Ho/a vessel^ how many parts is the vessel 
supposed to be divided into f and howmany partsddyouo'xnf 
A, 40 parts, and I own 28 parts. 

q. is i of an apple more than \ofit? 

q. WJiatftactionjtken, is greater than i? TJiani? Thani> 
Than f ? Than%? What fraction is less than f ? Than f f 

Thani? Thani? / ^^ . 

q. Prom these remaritSy what appears to he a correct dejini • 
tion of fractions f A. Thoy are broken parts of a whole nuni 
Dcr. 

q How are they represented f A. By one number placed 
above another, with a line drawn between them. 

q. In Simple Division, you recollect, that the remainder w"S 
represented in Wee manner ; what, then, may justly be consid- 
ered the origin iif fractions f A, Division. 

q, JVIuU may the numerator be considered f A. The divi- 
dend. mL J- 

Q. WhaJL may the denominator be considered f A, The di« 
visor. 

Q. What, then, is the value of a fraction f A. The quotient 
of the numerator divided by the denominator: 

q. What is the quotient of I dollar divided among, 2 men f 
A, i. 

q. What is the quotient of 7 divided by 8? _ A. f. 

q. How, then, are fractions represented f A, By the sign 
of division. 

q,}Vh4U does I express f ... C 2 « the dividend 

A, The quotient, of which \^^^j^ ^^.^^^ 



1. If 3 apples be divided equally amonof 6 boys, what part o 
one apple will each boy receive ? 1 apple atuong 8 boys would 
he \ of an apple apiece, and 3 apples would be 3 times as 
much ; that is, | of an apple apiece Ans. f . 

2. If 4 oranges be divided equally among 8 boys, ^i-hat part 
of an orange is e&6h boy's part ? 1 orange among 8 toys 
*sz I", and 4 oranges are 4 time^ as much; that is, f, Ar^. If 
2 oranges among 7 boys.? A, f. 9 oranges among 13 boTs? 
r/> oranges among 37 Ijoys ? -o j 

3. One orange among 2 boys is i of an orange apiece; ho.f 



Digitized 



by Google 
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miudi ifl I divided by 2, then ? jins, i. Row mdch is I divid- 
?l **^ ? ^ A- i' '^^^^ quotient of & divided by 6 ? jj. i. Of 
3bjy5? Of7byl)? df8byl3? Ofllbyl5? ^ 

4. What part of one apple is a third part of 2 apples ? Jl third 
part of one apple is J, and a third part of 2 apples must U 
twice as much; that isj § of 1 apple. A. f. *^ 

5 What part of 1 api^o is one fourth y) |Mirt of 3 apples ? 
\ 0/3 apples is 3 times as much asiqfl apple • that w. 3 of 
I apple. .^. |. ^ ' ** J 

6. What part of one apple is -J of 3 apples ? .4. f . What 
part >f 1 apple is ^ of 4 apples ? A. ^' ^ of 4 apples is what 
part of 1 apple ? Ans. f. ^ 

. ^■ 

A Proper FractiOxV. Q. We haze seen that the denomina- 
tor shows how many parts it takes to make a whole or unit ; 
when, then, the numerator is less than the denominator, is the 
fraction greater, or less, than a whole thirty or unit t A. It 
mast be less. 

Q. What is such a fraction called f A. A Proper Fraction. 

Q. How may it always be known f A. The numerator is 
less than the denominator. 

Q. What kind of fractions a^e f , f , J, &c. ? 

An Improper Fp.action. Q. When the wimerabotr is as 
large, or larger than the denemtTuUaryebSy f , i^, ^^ it ispiaiuj 
thai the fraction expresses 1 whole, or morie Umn 1 whole, 
what is such a fraction called ? A. An Improper Fraction. 

Q. How may it he known f A. The numerator is greater 
than the denominator. 

Q. IVltat kind of fractions are 4, ■^, f , &c 

A Mixed Number. Q. What is a mixed numietf A. A 
fraction Joined with a whole number. 

Q. niiat kind of fractions are 15|, 16|, &c. 

^. IVhzt I±'d ''f fractions are eaek of ike-following expres 
sions, viz. 15f , I, V, 8t, i*, 7i, ^ ? 

H 3aanr. To change an Improper Fraction to a Whole 
or Mixed Number. 

1 How many whole apples are there in 6 thirds (f) of an 
.pplQ? In 8 quarters (I)? In^f In-V^? In^? InJ*? 

"* Tee • - o A T 42 3 r 

2 How many weeks in -^ of a week ? m ^? In Y ? lo 
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3. How many pints in f gUls ? In ^ ^Ula ? In ^ giUs / 

4. How much IB t of a dollar ? ^. $1. Is f? J?. I and i 
• If 18^? U^? Is^? Igy? Is^? 

Q. IFAa* w «Ae finding how many whole things arc contain 
€d in an improver fraction caUed f A, Reducing an improper 
(Vaction to a wnolo or mixed number. 

1. James, by saving -^oi 9^ dollar a day, would save in 33 
days ^§ 'i how many dollars would ^hat be P 

OPERATION. ■''* '^** exam-pie^ as \% malte 1 dollar^ 

ift\OQ * it is plainf thai as many Jimcs as 16 is 

lo joo eorUained in 33, so many doltars it is. 

An 9_v dollars ^6 is contained 2 times and 1 over ; thai 
^ ' is, 2tV dollars. 

Rule I. WhM, then, is the rule for reduci-ng an improper 
fraction to a whole or mixed number f A. Divide the numera- 
tor by the denominator. 

More Exercises for the Slate, 

2. A regiment of soldiers, consuming i of a barrel of pork 
a day, would consume in 28 days -^ of a barrel j how mnny 
barrels would that be ? A. 5f barrels. 

3. A man, saving -et of a dollar a day, would save in 365 day» 
^f^ ; how many dollars would that be^? A. $73. 

4. Reduce ^.JS * to a mixed number. A. 30^. 

5. Reducr. ^ff- to a mixed number. A. TS^J. 

6. Reiidce -^ to a mixed number. A. 4f . 

7. Keduce -^^ to' a mixed. number. A. 12fV- 

8. Reduce -^^ to a mixed number. A. 13}^ 

9. Reduce ^^fi^ to a mixed number. A. 23i^f . 

10. Reduce *j [j^ to a whole number. A. 144. 



To reduce a Whole or Mised Number to 
an Improper Fraction. 

1. How many halves will 2 whole apples m&ke ? WiU 3 > 
Win 4? WiU6.? Will^? WiUlOO? 

2. How many thirds in 2 whole oranges ' In ^ ? in 4 
fa 3? In3J.^ In8? In 12? ; ./ 

10 ; ' 
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106 ARITIIMfiTlC 

3. A &f]i6r, dividing one whole applft unong his «liildton« 
gave them J of an apple apiece ; how many elnldi^a ware 

4. James, by caving I of a dollar a day, found, after several 
Uays, that he had saved IJ of a dollar j how many 8thfl did &b 
save ? and how many days was he in saving thefli ? 

5. How many 7ths in 2 whole oranges? InSf ? In2#? In 

3f ? . 

This rule, it will be perceived, is exactly the reverse of tlie 
last, dud proves the operations of it. 



1 lii 30f of a dollar, how many 8ths? 
OKERATION 

m 

8 

240 == the 8ths in 30 dollars. 
3 = the 8ths in f . 

^ = ^3. Am. 

RtLK I. ll^eUf then, ia the ride for reducing a mixed or 
wkble numher to an improper fraction f A. Multiply the whole 
number by the do'\oinmator of the fraction. 

II. What do you add to the product f A. Tfee humerttdf . 

III. WhaX is to be vsritt^n tinder this rtsidtf A Thd de- 
nominator. 

Mote Exerciser far the Slate. 

5. What improper fracfioh is equal to 2^ ? A. ^^^ 

3. What imprbper fractidA is equal to 72^^ .> A. ^ftj^. 

4. What improper fraction H equal to 4f t A. ^. 

6. What impfopor fractibti is equal td 12$? A. ^. 

6. What inq[)roper fraction is equal to 16^? A. -^f^, 

7. Wluit improper fraction is equal to It-ft ? A. ^ff\ 
a Whdt imprc^er fraction is equal to 144-^ ? A. *lj^ . 

0. Reduce 20^ pounds to 20ths. As ^ of a pound = 1 ■.» 
j^ ss2 8., the question is the same as if it had been statedthus * 
in 30£ 5 8. boW ftdhy shillibgs ? jt, W = ^ iihitnii|fs. 

10a In 14f weeks, how manry 7ths ? ^. -^ ^ « ioi days. 

.1 1. Jii.aei pecks, iiow many 3tha ^ A, H^ ==* 211 qMft* 
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f JESmZri To reduce aFraetion to its kmeslTenM. 

Q. When an apple is <Hyided into 4 paita, ^ parts^ or f ^ ar0 
«vidontly i of the applo : now, if we take J, and multiply the 
1 aAd 2 Mth W % we shall h&ve f ft^ain ; whf d6e^ il6t this 
multiplying alter the iralue ? ^. Because, when the apple is 
divided into 4 parts, or quarters, it takes 2 times as many 
ptrtt, bt quartet, to mstko one whole afyple, a^ H Urm t&ke 
pftrtc, when the apple is divided into only S parts,- or hftltei : 
Mvce, mtiltiplying only increases the numfo^ of parts of a 
whole, without altering the value of the fraCtibri. 

^. Now, if wo take J, and multiply both the 2 and 4 hf 2f, we 
obtain I = j ; what, then, is i equal to ? A. f , or |-. 

Q. ISoyr it is plain that Uie roverse of this must ho true ; for, 
if we divide both tiie 4 and 8 in f by 2, wd Obtain f , and, di 
vidinj^ the 2 and 4 ill f by 2, we have i ; what, then^ nniay bo 
inferred from these remarks respecting multiplying or divid 
ing both the numerator and denominator of the same fraction r 
A. That they may both be multiplied, or divided, by the stflne 
nnmbor, witliout altering the Value of tho fraction. 

Q. JFhat are the numerator and denominator of the same 
fraction Called ? A. The terms of the ft-action. 

Q. What is the process of changing f into it6 ettUdl J- caU 
ear A. Reducing the fraction to its lowest terms. 

Mental Eatercises 

1. Reduce f to its lowest terms 

2. Reduce f Ito its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce -j^- to its lowest terms. 

5. Reduce H to its lowest terms, 
n. Reduce -^ to its lowest terms. 
7. Reduce j^ to its lowest terms. 

Operation by Shte Uhistraied. 
1. One minute is ^ of an hour, and 15 minutes are ^. 
what part of an hour will H make, reduced to it« lowest terns > 



OPE&ATION. 

% 1 

'4 



760 12- 



How do you get the A in thit txtuMM f 
A. Bydividingl5and60,each^byS. Hmo 
da ytm get the^f A.l&y dm\^vt§% waA 
12, each, by 3. How rfo you kmt ikHf i 
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if rOmedto iu Unotsi ttnns f A, Because there u do nam 
fcw ffrwter than 1 that will diyid© both the termB of i withom 



¥*rom u^$e4Uustrations we derive the following 

I. Bmo do you proceed to reduce a fraction to its lowtti 
torwuf A, Divide both the terms of the fraction by any mm- 
ber that will divide them without a remainder, and the qy» 
tients afain in the some manner. 

II. When is the fraction said to be rediLced to its lowest 
terms f A, When there is no number greater than 1 tnat will 
divide the terms without a remainder. r-t 

Mart Exercises far the SkUe. 

8. Redace -^ of a barrel to its lowest terms. A. f-. 

3. Reduce §f of a hogshead to its lowest terms A. {-. 

4. Reduce ^^ of a tun to its lowest terms. A, f . 

5. Reduce iWir o^ ^ ^<^^ ^^ '^ lowest terms. A. -j^. 

6. Reduce fff of a gallon to its lowest terms. A. J. 

7. Reduce i^H of an inch to its lowest terms. A. i 

tl 3UH.VI H* To multiply a Fraction by a Whole 
Number. 

1. If 1 apple cost ^ of a cent, what will 2 apples cost f How 
much is 2 times } ? 

• 2. If a horse eat | of a bushel of oats in one day^- how man? 
trashels will he eat m 2 days ? In 3 days f How much is 2 
times I .' 3 times ^ ? . ~^ 

3. William has f of a melon, and Thomas 2 times as much ; 
what is Thomas' part ? How much is 2 times f ? 2 times jt ? 
3 times if 3 times f ? 6 times -ft ? 

Q. From these examnhsy what effect does multiplying the, 
numerator by any mimoer appear to have on the value of the 
fractumy tf the denominator remain the same f A. It multiplies 
the value by that number. 

Q. 2 times J i* f = i : &««, (f we divide the denominator 4 
(m i) by 2, wo obtain i ', «>*<»« «/««^ theuydoes dividing the d«- 
nomtnatar by any numfer have on the value ofafraetum,nvam 
numerator remiun the same ? A. It multiplies the TaMA by 
that number. 
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Q What ii the reason of this ? «^. Dividing the denomiaa* 
lor Aiakes the parts of a whole 90 many timos larger: Md, d 
as many are taken, a« before, (which will be -the ctee it the nu 
merator remain the same,) the yalue of the fraoUon is eyident- 
ly increased so many times. 

AgaiD, as the numerator shows how many parts of a whole 
are taken, multiplying the numerator by any number, it the 
denominator remain the same, increases the numlyr of part« 
taken ; consequently, it increases the value of the fraetioit. 

4. At ^ of a dollar a yard, i^hat will 4 yards of cloth co«t ? 
4 times ^ are ii=i of adoUar, Jins. But, hy dividing^the de- 
nominator of -^byifOs above slufwn, we immedwtely hate } 
in its lowest terms. 

From these illustratioiis we derive the following 

RULE. 

T. How can you multiply a fraetion by a whole numUr f 
J9, Multiply the numerator by it, without ohangiag its denoni' 
inator. 

H. Haw can you shorten this process f A, Divide the de- 
nominator by the whole number, when it can be done without 
A remainder. / 

J^xercises for the Slate. 

1. If a horse consume -^ of a bushel of oats in oiHt day^ 
how many bushels will he consume m 30 days ? A f8=4J 
bushels. 

2. If 1 pound of butter cost 7^ of a dollar, what wlU d06 
pounds cost ? A. V;f=30 M=30j dollars. 

3. Bought 400 yards of caUco, at f of a dollar a yard ; 
did it come to ? A, i^=$150. 

4. How much is 6 times tJV ? A. {^l^. 

6. How much is 8 times ff ? A, -^=ji{f«49f . 
C. How much is 12 times ^ > A. fgA-6 ^=s6t. 

7. How much is 13 times f H' •^^ V&V-^ iff' 
8 How much is 314 times f .? A. H^«S35Js4S35^. 

9. HowmuehisSldtimes^? ^.^^f-Lsb3Si&]<V* 

10. How mucii is 530 times f^? A, -^y/»j-,<8yf^. 

Divide the denominator in the foUowimg, 

11. How much is 42 times H^ A. Ih 
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19. How much 11 13 times Jff ? ji. ^S^^jj^f. 

13. How much is 60 times ri^? A. )|ts=3^. 

14. At 2^ dollars a yard, what will 9 yards of cloth cost 
9 timtB 2 ar€ 18, and 9 Hmts \ Q,rt %^\\, which, added to 18, 
makes I9i dollars. A. This pro f ess is substantially the samt 
as IT XXVII., by which the remaining examples m this rule 
nay be performed. 

15. Multiply 3i by 367. A. 1192j. 
10. Multiply 6} by 211. A. 1450f . 

17. Multiply 3A by 42. A. 12Pf ^129^. 

TxXXrK. To multiply a Whole Number by a 
Fraction. 

Q. When a number is«dded to itself several tinius, this re- 
oeated addition has been Called multiplication ; but the term has 
a more extensive application. It oAen happens that not a 
whole number only, but a certain portion of it, is to bo repeat- 
ed MTcral times, as, for instance. If you pay 12 cents for a me^- 
tm, what will f of one cost ? ^ of 12 cents is 3 cents ; and to 
get i, it is plain that we must repeat tho 3, 3 times, making 9 
cents, the answer ; when, then, a certain portion of the mmti- 
pUoand is repeated several times, or as many times as the nu- 
merator shows, what is it called ? A. Multiplying^ by a fraction. 
Howmuch isiofl2? §ofl2? iof20.? fof20.? ^ of 
8? iof8.?iof40? fof40.? fof40.? tof40? 

Q. We found in Multiplication, H X., that when two numbers 
are to be multiplied together, either may be the multiplier , 
lience, to multiply a whole number by a fraction, is the same 
as a fVaction by a whole number ; consequentlv, the operation 
of both are the same as that described m 7 XXVII. ; what, then.. 
is the rule for multiplying a whole number by a fraction ? (For 
answer, see IT XXVif.) 

Exercises for the Slaie. 

. 1. What will 600 bushels of oats cost, 9X^ f^A floUai s 
, bushel.' A.%X\Si. 

2. What will 2700 yards of tape cost, at \ of a dollar i 
yard ? A. $337^- 

3 Multiply 425 by 5f A. 2210. 
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i Multiply 272 by 15f. ^.4284. 
5. MuUiply 999 by 2lf ^. 21201. 
6 Multiply 20 by 5A **• ^^H' 
li xXi. To divide a Fraction by a Whole Number 
J . If 3 apples cost i of a cent, what will 1 apple cost ? Hoi» 
viuch is |-?-3 ? 

2. If a horse sat ^ or f of a bushel of meal in 2 days, how 
much will he eat in one day ? How much is J*f-2 ? 

3. A rich man divided f of a barrel of flour among C poor 
mon : how much did each receive ? How much is |-Tr6 ? 

4. If 3 yards of calico cost | of a dollar, how much is it a 
vard ? How much is S-^3 ? 

5. If 3 yards of cloth cost -fs oTn dollar, how much is it a 

The foregoing examples have been performed by simply di 
viding their numerators, and retaining the same denommator. 
for the following reason, that the numerator tells how many 
parts any thing is divided into ; as, ^ are 4 parts, and, to divide 
4 parts by 2, we have only to say, 2 in 4, 2 times, as in whole 
numbers. But it will often happen, that the numerator cannot 
be exactly divided by the whole number, as in the following, ex- 
amples. 

0. William divided | of an orange among his 2 little 
brothers ; what was each brother's part ? 

We have seeriy U XXXVII., Mar the value of the fraction i» no^ 
alttred by vmltiplying both of its terms by the same number , 
hence, ^x2=|. JVV>tr, f are GpartSj and WUliam can givt 

3 parts to each of his tico brothers; for 2 in 6, 3 times. A. | oJ 
an orange apiece. 

Q. In this last example, if (in f ) we multiply the denominator 

4 by 2, (the whole number,) we have \^ the same result as be 
fore ; why is this ? A, Multiplying the denominator maJiea the 
parts so many times smallef ; and, if the numerator remain 
the same, no moro are taken than before \ consequently,, the 
value is lessened so many times. 

From these illustrations we derive the foDowing 

1. When the numerator can be divided by tht whole numbet 
without, a remainder f how do you proceed ? A Divide the nu 

Digitized by VjOOQIC 



lift AIUTIIMETIC. 

merator by the whole aumber, writinir the denommator undet 
the quotient. 

II. IFAen the numerator cannot he thus divided, koto do you 
proceed f A. Multiply the denominator by the^ whole niiinbQr, 
wnting the Kosvlt under tlie numerator. 

Exerciser Jot the SUite. 

1. If 8 yards of tape cost i^ of a dollar, how much is it » 
rard ? How much is -f^-iS ? 

2. Divide I by a -4. A^A- 

3. Divide -3^ by 6. Jt. ^iy^. 

4. Divide j^ by 8. A. ih- 
6. Divide ^ by a (Divide thi numerator.) A. ^ . 

6. Divide aVSjr by 4. A. zs^jp^ri^. 

J^ote, When a mixed number occurs, reduce it to an inv 
proper fraction, then divide as before. 

7. Divide $0f among five men. A. 6f=^-r5«J5«=l3/ip 
S Divide Sii by 4. A, f}- 

9. Divide 16f by 5. x A. ^^=3^. 

10. Dividcl^A by 20. ^. ifMiSS 

11. Divide 8^ by C. A. if==liJ. 

12. Divide 114i by 280. A. iViAr- 

IT ZXJC. To multiply one Fraction by another. 

1. A man, owning f of a packet, sells } of his part ; what 
IMirt of tlie whole packet did he sell ? Huw much is f^ of ^ '^ 
j'^'g^^ Ans. The reason of this operation will appear from 
Uie billowing illustration. 

Once ^is^i and ^o^iis evidently \ divided by 4, which is 
done, IT XL., by multiplying tlte denominator 8 by the 4, making 
S^;thatif,iof i=^. 

Again, tf i of i be J^, then i of ^ twtt be 5 times as 
much, that is, -fy. 

Again, if kof^ be ^, thon | wQl h$ 3 times tft^$ 
ins., as brfore. 
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TU abow WNMOMb bj ^lofe kispeetioo, wPl 1>« fcwnd to 
in muKipWiitf toffdther the two numos^iiirs for a 



■iBWBWamtor, and^fchfl two deaominatom for a new de 

Should a whole nuaiber oeeur in any exom^, it may Ije 
-educed to :an improper firitatiwi, by placing the %«fe I wider 
it • thus 7 becomes i ; for, since the value of a fraction 
(If XXXIV.) is the numerator divided by the denominator, the 
value of t is 'J' 5 ^oi^» 1 in 7, 7 times. 

From these illustrations we derive the following 

O. How io yott proceed to muUiply one fraction by another f 
jf. Multiply the numeiators together for a new numerator ; and 
the denomukatore together for a new denominator. 

Jfbte. If the fraction bo a mixed number, reduce it to an 
nBprqpor'firaetian, then prooeed as before. 

Mental Exercises. 

ifLHaw tAmch.k i o£i? e. Howmuohis^ of i? 

3. How much is J of J ? 7. How much is § of ^ ? 

4. How mueh is } of f ? 8. How Ainch is -jV of iV ? 

5. How ffMioh is f of f P 9. How much u £ of xhf^ 

Q.WktU 4tre sueji fractums as these sometimes called f 
il. Qompound Fractions. ^ r.,,^ . 

Q^'Whatdqes tks word of denoted J. Their continual mul 
t«|)lieatldn into each other. 

Exercises for the Slate. 

L A mm, hnving iSy of a factoiy, sold | of l*is part ' 
^hat part of the whole did he sell ? How much is § of ffe ? 

2. At gV of a dollar a yard, what will f of a yard of clolli 
»ost ? How much is ift^ of f ? A. ^. 

3. Multiply! off by f .,. 3X^X^^« 

4. Mah«)ly i of J by |. ^, ifttr-f • 

5. Multiply A of A l>y f • ^' tWt- 

11 
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6.MulUply§«*byt ^. if»»«H««l«#. 

JiMe, If the denominator of vuj frai^Uon be equal to the nanieMfor e# 
any <*h«r ftaetioD, they may both be dropped on^ principle aqOalned 5 
IT XXXVU.; thui f of f of 4 may be ehortened, by droppinf the niiaemtei 
3, and denoqiinator 3 } the remaming terms, befaif mokiplied together, will pro- 
dnee the ftacUan leqaired In lower terma, thoe t £ of 4. of |_,? ef I 

-M=-A.-«~. • I «-r • 

7%« annrerf fo tA« following examples exfresB thefraettam 
in its lowest terms. 

7. Howmuchifl^ of i of j off? A, fy. 

8. How much is f of J of f ? wJ. •^. 

9. How much is 5^ times 5^ ? ^. 30^. 
lOr How much is 16^ times 16j^ ? j9. 27^. 

11. How much is SO^^ times j- of i ? j9. ^-u:3|t . 

IFarTiTT. To find the Least Common Multiple of 
two or more numbers. 

Q. 12 Is a number produced by multiplying 2 (a ftctor) hy 
some other factor ; thus 2X^^1« ; what, then, may the 12 be 
called ? Ji. The multiple of 2. 

Q. 12 is also produced by multiplying notonlv 2^ but 3 an^ 
6, likewise, each by some other number ; thus, 2x6==12: ^X< 
Bsl2 ; 6x2=sl2 ; when, then, a number is a multiple or bere 
ral factors or numbers, what u it called? Ji, Tne commot 
multiple of these factors. 

Q. As the common multiple is a product connsting of twi 
or more factors, it follows that it may be divided by each ol 
thebe factors witliout a remainder ; now, then, may it be de 
termined, whether one number is a common multiple of two or 
more numbers, or not ? A, It is a common multiple of the» 
numbers, when it can be divided bv each without a remaindei 

Q. What is the common multiple of 2, 3, and 4, then ? A. 24 

q. Why ? A. Because 24 can be divided by 2, 3, and 4, wiO 
out a remainder. 

Q. We can divide 12, also, by 2, 3, and 4, without a remaUc 
der ; wliat, then, is the least number, that can be divided by '. 
or more numbers, called .' A. The least common multiple o 
these numbers. 

Q. It sometimes happens, that one number will divide w\i 
ral other numbers, without a remainder ; as, for instance^Swi 
<<ivide 12, 18, and 24, witiiout a remainder ; when, then, sevi 

i numbers can be thus divided by one nioaVer, whaHtui Ik 
number called ? A. The common divisor of these nvm • - 

Digitized by LjOOQIC - 



FRACTIONS. 116 

O 12, 18, aiid»34 may be divided alao, each, by 6, ^, 
what then7i« the greatert number called, w^ch wiQ divide 2 
w more n^bew Without a remainder ? ^. The greatest com- 
mon divisor.* (n\v{^^\ > . .-\ / -> -. ^' ■ 

• In ir XXXVn.. in reducins fraction* to their low6«t termt, ,^« jf*"* 
■oL^iilSIdrin SdS^do^it, to perform wveral oi*««J" "L^^J^ 
KThSweonfy tnown th« greatert common J^;»»„'>^??V'hlSTi? M 
SIStion, we might have reduced them by .imply djvidmg once j hence it may 
MMuetimee bo convenient to have a rule 

To Jbid ik» greUttt eomnum divisor of tvn or men wimhert, 
1. What is the greatert common dtviaor of 73 and 84 ? 
OPERATION. In this example, 72 is conUined in 84, 1 time, •ad 

T^y^n 12 remaining } 72, then, is not a factor ofjy^ 

78 
1^72(6 

2~ ='6 with no remainder); »...««..» — .- ^~ 

A IQ, certiiw* *• men ftctor or divisor of 72 and 84 j and, as the 
JIL ' • greatert common divisor of two or more nmnbera 

never exceeds their difference j so 12, the difference brtwoen 84 and 72, most 
be the greatert common divisor. 

Hence, the following Bur ji. DMde the groater tnmbor »« Os lew, omL 
(ftktrt bo no muthtdm; tA« <««* number iue^fle theeomm^m SmMjha, if 
There be aremeinder, dMde the divieer fty the rwwriwiir, «Iis«y» AeiAiy the 
tmet dimaor b^ the Uut remainder, tUlnotkiMgremam: the loot dimeor te the 
Serieor eomght, 

MUe. If there be more numbers than two, of which the gveatert eottmon 
divisor is to be found, find tho common divisor of two of them firrt, tod then 
if that eomoMm divisor, and one of the other numbers, and so on. 
S. Find the greatest common divisor of 144 and 132. A. IS. 

3. Find the greatest common divisor of 168 and 84. ^, 84. 

4. Find the greatert common divisor of 24, 48, and 96. ^. 94. 
Let ue apply thit rule te redueinfF^tione to their leweH terme. 



5. Reduce |^ to 
'ts lowest terms. 



See 1 

In tUe example, by using the common dnt- 
ear, 12, found in tke answer to eum JVb. 9, im 
ha»e a number that unll reduce the J^uetiem te 
its laweH terms, by eimplf diviMng bath terme 
but emce. 



JifUr the same manner petform thefellewing exampiee. 
6 Find the common divisor ofTSO and 1000 J ahe reduce -ji(^^ to ita hMr- 
!■( terms. A, 250, and J. 

7. Beduee |}} to its Umeet terms. ^. §. 

8. Beduee -^^ to its lowestterms. A. f^ 

, %?J?,r,'! °? preferred to reduce fractions to their lowert tami hf 
I AXXYII., the following rules may be found serviceable. 

Any number ending with an even number or cipher is dhrisiUe by 9. . 

Anv number ending wHh 5 or is divisible by5$ abo if it end iaOLil k 
4TisiMt by 10 
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U Wfaai is iho le«at common multiple of 6 and 8 f 



OFAKATtDN. 

2)6 . & 
3T4 



In this examUt it wUl he peruivei (kaiihA 
iivieor 2 ie a/uctor, both qf 6 and 8, and that 
dividinjf 6 by 2 gives its other factor 3 (/or 
6-4-2=3) ; likewise dividing the 8 6y 2 gives its 
other factor^ (for 8-4-2=4^; conse^ently, ij 
the divisors and quotients be mmtipHed together ^ fhetr product 
must contain all the factors of the numbers 6 and 6; hsnee tJkis 
product %s the eOTM/non multiple of 6 and 8) anA^ as there is no 
othet number greater than I, that ioill divided and S, 4X3X8 
seSI wM be the least common multipU ef 6 and 8. 

Kote. When there are several numbera to bo di'^dad, ihonld 

the divisor not be conlainied in an^jr one numbef) Without a 

r6nlaindcr, It is evident, that the divMor ia not a factor of that 

number ; consequenUy, it may be omitted, and reserved to bo 

divided by the next divisor. 

2. What is the common multiple of 6, 3 and 4 ? 

operaHon' 

3)6 . 3 . 4 



2 )2. 1 .4 

1.1^2 
^«,3X2X2«12 



In dividing 6, 3 and 4 by 3, /^wrf that 
3 is not contained in 4 even ; ther'tfote, I 
write the 4 down with the fuotienlSf tifter 
which I divide by 2, as before. Thin, (fti 
ditisoYi andouotitntSf mdt^^li9d togtm 
er,«AM5, 2X2X^=12, ^jur. 



From th6«ft Ulusttations vrt derive the fi^'Vriflg 

I. How do you proceed first tojnd t/u lea^ •^'J^.'j;!?2m 
of two or mole numbers f A. iftvide bv ^nyj?"'^^? ' **«* S? 
Svide two or liiorc of the given i^^"??."* ^»*^?* * 7^ 
der,and8et the quotients, together with the undivided mun 

bei^, in a line beneath. . , ,^ ,, * a rKn«'.«in*i iltvi 

IL now do you proceed with th^ttsuU t '^•^^^^^^J^ 
ding, as before; tiU there is no number finf«»*?'/^,?J^^X. 
divfde tw6 or iore numbers without a «;o™",?d«'5 iJ^f "Si 
Svinff the divisors and numbers in tlie last hne together, wiU 
give Uie least common multiple required. 

Mcyre Exercises for the Slate. 

S. Una thij laast fcommbn fiiuHipte of \^l% ± g 

4. Fmd the least common multiple of 10 ««d 15. ^ «^ 

5. riAd the least commoA multiple of 30, 35 Md «» «- Jg 

6. Find the least common mu^Uple o^^f^^^ % ^ 
X Find the least common multiple of 3, 12 and 0. «• ^- 
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8. Find the least common multiple of 4, 18 and 20. A, 00. 
3. find the least common mtdtiplo of 2,7, 14 and 49 4. 96. 



:• To reduce Fractions o^ different Denomi- 
nators to a Common Denominator. 

Q. When fractions have their denominators alike, they may 
be added, subtracted, &c. as easily as whole numbers ; m ex* 
ample, -|^ and f are -f ; but in the course of calculations by 
numbers, we shall meet with fractions whose denominators 
are unlike ; as, for instance, we cannot add, as above, f and J 
together; what, then, may be considered the object or reducing 
fractions of different denominators to a common denominator? 
A. To prepare fractions for the operations of addition, sub- 
traction, &c., of fractions. 

Q,. What do you mean by a common denominator? A 
When the denominators are alike. 

1. Reduce i and f to a common denominator. 
OPERATION. 

Numer. 2X6=12, new numer. 
Denom. 3x6=18, com. denom. 

Numer. 5X3=15, new numer. 

Denom. 6X3=18, com. denom. 

IsroM o/ If hy 3, the denominator ofi; and, as both the terms of 
Mthfraetumare mxdtipUed by the same number, consemtenUv 
the value of the fractions is not altered, IT XXXVII. 

Prom these illustrations we derive the following 

RUJLE. 

I. fFhat do you multiply each denominator bv for a new dM 
tnnnator f A. By alfthe other denominators. 



In performing this 
example J we take |, 
and multiply both its 
terms by the denom 
inator o/f ; also,w€ 
multiply both the 



l^WhM do you muUiply each numerator by for a new nu- 

r^/ .. J ^J^.***® «™o numbers (denommators) that I 
multiply Its denommator by. "**iww«; %am.\ i 

j^ote. As, by multiplying in this manner, the same denoou 
SL^^K ^^t'»"*^Jy multiplied into each other, the process 
t^^Jt*^""^^' ^""i* ^*^*°ff ^°™^ on« denominator,1tmay 
K.n"^? under eaoh new numerator. This, however, tl^ 

"Sfsfl^Sir""""^^^^^^ i«Hl,pe.£j.rS 

More Exercises for the Slate. 
2 Reduce J and J to a common denominator. A, 
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3. Uedaoof aiidf UAcommottdflBMnMtor. ^.|f»ft. 

4. Reduce f and -f^ to a common denoQiinator. «/9* f( > tt' 

5. Reduce f , f- and j- to a common denominator. 

^. m > iff » ifini- 

6. Reduce i, i and f to a common denominator. 

Cempownd fractions must be reduced to simple fraotioos ]m»- 
(ore finding the common d^^nominator; also the fractional parts 
of mixed numbers may first be reduced to a common denomi> 
'nator, and then annexed to the whole numbers. ' 

7. Reduce ^ of i and -f to a conunca^ denominatoTr 

8. Reduce 14} and f to a common denominator. 

9. Reduce lOf and i of ^ to a common denominator. 

Ji. lOff » If. 

10. Reduce 8M and 144^ to a common denominator. 

Notwithstanding tlie preceding rule finds a common denoini* 
nator, it does not always fiyd the least cemmon deaominiCM 
Bnty since the common denominator is^ the ^product of a^l the 
given denominators into each other, it is plam, that this prod- 
net <1f XLIl.) is a common multiple of all these several deeon- 
majors; consequently, the -least common multiple fovnd by 
IT XLII. will be tlio least common denominator. 

11. Whttt Is the least common denominator of f, f and i f 

OPERATION 

Now, as the denominator of each Una- 
tvm is eths., it is evident that tib« numer 
ator must bo proportionably incruased; 
that b, we must find how mamy&hBM^ 
ftaetioB is; and, to do this, we eMs^* 
j, t> and i oftheeAs.,ttaw: 



3)3 .6,2 
2)1 . 2 . 2 



1.1.1 

I of 6«»4, tA«i^v num^^U writt«» oitfirih^ 6 =?»♦» 
f of « «« 5, the new nmMre€0rt wnttm 0V4r (As 6, n f • 
* of 6 =3, the new numeratortwritten otw CA* 6 » |. 
. jft«t. ♦• f. i 

IIe^ce, lo find the leait common denominator of ■OT*T«i 
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ft»oU<m%Jbt^ ^ ^^^^ common muUipU nf the tUmowuMtarSf 
for the common denominator, wkUhj muUinUed hy each frae 
t^on^ wBl^oe tho new mtmoratorfor said fraction. 

13. Reduce f and f to U»e least common denominatoc. 

A f f , 
la Reduce f and xV ^o ^^^ 1®<^ common denominator. 

•^- A* "A- 
• 14. Rndnrffl 14 i and 13 ^ to the least common denominator 

•tf. I4yy, i^flr* 

7raction8 maybe reduced to a common, and even to the 
least common cfenominator, by a method much shorter than 
either of the preceding, by multiplying boih' the terms of a« 
fraction by any number, that will make its denommator Hke 
the other denominators, fbr a common denominator ; or by di 
Tidfaag both the terms of a fraction by any numbers that wil. 
make Uie denominators alike, for a common denominator 
This method oftentimes will be found a very convenient one in 
)>ractice. 

Reduce { and § to a common, and to a least commoni do- 
nominator. 

. |<X2z7f ; then f and f =€ommoti demmkuaor^ Ji> 
fi)f=s^; then } and ^zzdeast eonwwn denomnaior^ A. 

In this example both the terms of one fraction are multiplied, 
sad both the terms of the other divided, by the same mimber^ 
.consequently, (U XXXVil.,) the value is not altered. 

iUduGA -^2 <uid i to ihfi least common denominator 

Rodoee - f f xffli and ^ to the least common denominator. 
fMnG% yfif^ and 3^ to the least common denominator. , 
Reduce ^ and -^ to the least oommon denominator. 

ADDITION OF FRACTIONS. 

f ZZtZlTi. 1. A father gave money to his sons as follow*. 
tolVUliami of a deHar, to Thomas f, and to Rufos f ; ftow 
much is the amount of the wholo ' How much are 1, #• u^ I. 
fcd<|ed together? V> ¥i «« r 

f . A mother divxdes a pie into 6 o^nal pieces, or parts, aii4 
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girw I to her bod, and f to her daughter; how mneh did dto 
ffive away in all ? How much ajre | and f added together ? 

3, How much are } -f i ^.f ? " 

4. How much are -^ -f- ^ -f- -j^? 
6. How much are -ft^ -j- -^ -f- 1^ ? 
C How much are ^^ -f- ^ -f. ^ ? 

When fractions like the above have a common denoiniaatoff 
expressing parts of a whole of the same size, cr vahte, it is 
plain, that their numerators, being like parts of the same whole 
may be added as in whole numbers; but sometimes wo a^di 
meet with fractions, whose denominators are unlike, as, for 
example, to add i and ^ together. These we cannot add ai 
they stand ; but, by reducing their denominators to a comnxMi 
denominator, by IT XLIII., they make | and f , which, addtd to- 
gether as before, make f , Atis. 

1. Bought 3 loads of hay, the first weighing 19f cwt., the 
■econd 20-^ cwt. and the third 32f cwt. : what waa the weifflil 
of the whole.? ^ 

h i» i» reduced to a common denominator^ are eqtuU^to |f y 

Sand ^: these, joined to their respective whole numberstgiw 
following expressions, viz. 



OPfiRATlON. 
Cwt. Cwt. 
19i=19t# 
2Qi = 20Jif 
22f = 22t» 



By adding together aU tht 60tA#, m. 
45, 12 and 40, we have |^ » iH ; (AM 
writing the %i down, and carrying the 
whole number, I, to the amourU of the 
column of whole numbers, makes €3, 
whiehfjoined with fj-, makes 62|i, Ang 

2. How much is i off, and }, added 



Ans. 62f^ cwt 
together ? i </| = I ; then | and $, reduced to a comnun* 
nominator, give -jf^- and ii, which, added together as htf^ora, 
^re|i = l8V,-^««. 

From i..-se illustrations we derive the foUowiiig 

I. Bow dJ ^tm prepare fractions to add them t Jl- RedoM 
compound fractions to simple ones, then all the firaotionfl to a 
eommon or least common denominator. 

11 How do you proceed to add f A. Add tlioir mmwratoifi 
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M&fv Mkmwufer the SUte, 

3. What iB the amount ofiei yards, niydiK and 3iy«rd«i 

4. Add together | and t- -^. 1 A- 

5. Add together f > | and -ft-. ^- 2f f f . 
e. A<H (x^ether -ft, f and i- -^^ ^JH- 
r. Add togetlier Wj and 15j. ^. 3(>A- 

8. Add together J of f and f of i- ^. iff- 

9. Add togetliw 3t> | of 4, and J. ^- 4tft- 

SUBtBACTION OF FRACTIONS. 

ir XXmXT. 1. Wiiaam, havmff } of an orantfe, gave i to 
Thomas; how mdch had he lefti How much does i from | 

*^ 2[^Harry had | of a doUar, ia^ibaCw i j what ©art of a dot 
'ar has Eufus more than Haisijr? How much ctoes f from B 
leave ? . 
S. How fttMJh «k>e»i8 from {f Wtre ? 

4. How much does J^ from if leave > 

5. How much does -^ from -ft leave ? 

6. How much ddfes -^ frftm ■ft'^ Tc^ve ? 

Trom the foregomg examples, it appeagi that fractions ma^ 
be subtracted by subtracting their numerators, as well as added, 
aiid for the same teason. , ,, ,^, , , 

1. Bought 90f yardsof doth, and sold 15| yardu; how much 
tevdained unsold P ^ 

Jn lias gxampUfWe cannot taSf 

'f^fr&m A> *«'» *y hoftovjmg 1 
(unit), which is JJ, we can pro* 
eeedthus ii and -fy are ^^ from 
%ohich taking Ai <>'" ^p*trts from 
20 par/5, ZeavM 11 parts^ that is, 
^i; then^ carrying 1 {unU^for that 
to/iich I borrowed to 15, maA;ss 16; 
fAeft, 16 from 20 Uwots 4, irJUdb, 
joined withH, makes 4-Ji, 49it». 
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) and I, reduced to a Com 
moh denominator, make 

ifJpand^V' ^^^^9 

15| = 15A 

4(i y(29.y Aiis, 



^ ARITHMETIC. 

2. From f take f . f and *, rtdiUMd to a c&mmmi imummm 
iOT.gtve M and ^fej then, ^from « Z««re5 ^, Jhu, 

From these illustrations we derive the following 

*!. ^* T^^ifi '** '*^* t ^- Pr^pwe the fractions as in addition . 
then, the difference of the numerators, written over the denom 
mator, wdl give the difference required. 

Mare Eocerciaesfar the SUde. 

2. From f^ take f A, jftf^. 

3. From H take t^. A. TftV- 

4. From if take f A, ^, 

5. From f take f . ^. J^- 

6. From l^f take f . j*. l-Af^. 

7. From } of | take i. A, if. 

8. From J of -^tr take i of A. j5. -gf^, 

9. From 19^ take f of 19. w9. V»^* 



DIVISION OF FRACTIONS. 

IT Z3UVZ. To divide a Whole Number by a Fraction. 

Lest you may be surprised, sometimes, to find in the followinir 
examples a quotient very considerably larger than the dividend, 
It may here be remarked, by way of illustration, that 4 is con- 
tained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 12 times; and a 
half (i) is evidently contained twice ais many times as 1 whole; 
that is, 24 times . Hence, when the divisor is 1 (un**) » the tpuh 
tient wiU he the same as the dividend; when the divisor is mor§ 
than 1 (unit), the quotient will be less than the dividend; mc 
when the divisor is less than 1 (unit), the quotum wtU be mort 
than the dividend. 

1. At 1 of a dollar a yard, how many yards of cloth can yon 
buy for 6 dollars ? 1 dollar is |, and 6 doUars ace 6 times J, that 
is, ^ ; then f or 3 parts are contamed in y^, or 24 l^***^ 
many limes as 3 is contained in 24 ; that iS| 8 1 imes A, 8 yai* 
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80 dividend. 
16 denominator. 
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Tm tks foreaoine examjdej the 6 was frst hrat^ht inie 

STitSlwJr^erefcy redueing it to parts of epuU sat icUh ths 
- divisor; henee we derive the following 

BUIi£. 

I flow do you proceed to divide a whole number by afrM- 
aLt Ji, Multiply the- dividend by the denominator of the 
dWUiBg ffaction; Md divide the product by the numerator. 

Exercises for the Slate. 

2. At -^ of a dollar a bushel, how many bushels of rye can 
I have for 80 dollars ? 

In this example, we 
see more fully illustrated 
the fact that division is 
tiie opposite of multipli- 
cation ', for, to multtply 
80 by A-) we should 
multiply by the numer- 

Numer. 5)1280 ator, and rfit^irfc by the 
I denominator, H XaaIa 

QuotierUy 256 bushels, Ans. 

3. If a family consume | of a quarter of flour in one week, 
now many weeks will 48 quarters last the same family ? 

^ ^ .4. 128 weeks. 

4. If you borrow of your neighbour i^ of a bushel of meaj 
at one time, how many times would it take you to borrow 96 
Dushels ? ^, 960 times. 

5. How many yards of cloth, at -^ of a dollar a yard, may be 
bought for 200 dollars ? A. 1000 yards. 

6. How many tiroes is ^ contained in 720 ^ A. 140. 

7. How many times is 8} contained in 300 ^ lUd^te^ to «« 
improper fraction. A, 36. 

8. Divide 620 by 8^^ A. 75j. 

9. Divide 84 by if^. A. 160. 

10. Divide 92 by 4^. A. 20^. 

11. Divide 100 by 2} A, 36^. 

12. Divide 86 by 15(. A, 5^^. 
tX How many rods in 220 yards ^ A. 40 rods. 
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14 How mtny sq. rods in 1210 sq. yardp? A. 40 M. toda 
15. How nwny barrels in 15^60 gdlons ^ A. 40 tmrMte. 

IT ZZiVXX. To 4vnde one Fntodon by modier* 

1. At |- of a cent an apple, how many apples may be 
bought for f of a cent ? How many times i in | ? How many 
times f in f ? 

3. WiUiam |favo fof a dollar for oue<ir«ogej hpwjauf 
oranges, at that rate, can he buy for f of a doUar » «qw mai^ 
for f of a dollar ? For V* ? For V ? For V ? For V ? 

Hence we see that fractions, having a oommon .denomina- 
tor, may be divided by dividing their numerators, as weU «i 
subtracted and added, and for the same reason. 

1. At ^ of a dollar a yard, how many yai^s of cloth may 
be bought for | of a dollar ? ^ 



OPJEBATION. 
Rtdausmg thofractums ^ and ^ to a 
t denominator f thus ; — 

■h t 



In this example, at 
the eemmon denomi- 
nator is not used, it ir 
plain that we need not 
findit,but^nlymuiti 
ply the nmnerators by 
the same numbers as 
before. This vnll he 
found to consist in 
multiplying the nu- 



Then -fy is contained in ^ as many 
times as 4 is contained in 9, = 2 j-. 
A. 2^ yards. 

merator of the divisor into the denominator of the dividend, and 
the dcnominato" of the divisor into the numerator of the divi- 
dend. But it will bo found to bo moru convenient, in practice, 
to invert the divisor, then multiply the upper terms together 
for a numerator, and the lower terms for a denominator; 
thus, taking the last example ; 



J and if hy inverting the 
divis:r, become ^ and f ; • 
i^ten, f ^f=t=2i yards, 
as beforct Ans, 



Proof. f,</tc quotient,mvl 
tivlicd hy i, the divisor, thus, 
1^, gives T%«»f f be divisor. 



From these iilustratious wc derive tic following 

i. How do you proceed to divide one j wtion hy another 
Jt. I invert the divisor, then UfMiltiply the . -per terms ^gelhe 
for a new nunWraldr^ and tho lower for. a vw deaowuntlot , 
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AW«. Mixed numbers must be reduced to improper Ihtc 
Uons, end compound to Bimple terms. 

Proof. It would be welf for the pupil to prove each result 
as in Simple Multiplication, bymulUplymg the dif isor and 
quotient together, to obtain the dividend. 

Mare Exercises for the Slate. 

2. At "i of a dollar a peck, how many pecks of salt m^y be 
bought for 5 of a dollar ? -^. 4f pecks. 

3. Divide ^ by fW- ^. H=2 

4. Divide f by 2^. .^. ^-^=21*. 

5. Divide It by A- ^. 3^- 

6. Divide oj by i of 4. .^. 37. 

7. How many times is i contained in i ? A, 1 J. 

8. How many times is ^e contained in ff } A, SHt- 

9. Wliat number multiplied by \ will make -^ ? A. 2^^^. 

REDUCTION OF FRACTIONS. 

It will be recollocted, that in Reduction (IT XXIX.) whole 
numbers were brought from higher to lower denominations 
bv multiplication, and from lower to higher denominations by 
division ; hence, fractions of one denomination may be reduced 
to another after the same manner, and by the same rules. 

ir ZZi'TZIZ. To reduce Whole Numbers to the 
Fraction of a greater Denomination. 

1. Wliat part of 2 miles is 1 mile ? 

2. What part of 4 miles is 1 mile ? Is 2 miles ? Is 3 miles \ 

3. What part of 1 yd. is 1 qr. .? Is 2 qrs. .? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon .' Is 3 gallons ? 

5. Wliat part of 9 oz. is 1 oz. ? Is 2 oz.? Is 6 o«..> 

-6 What part of 7 yds is 1 yd. ? Is 6 yds. >. Is 7 yds. ? 

7. Wliat part of $21 is $17*? Is $11 ? ' Is i^l3 1 

8. What part of 271 inches is 11 in. .? Is 251 in. ? 
9 What part of 1 month is 1 day .? Is 2 days ^ 

1 0. What part of 1 l«)ur is 11 minutes } Is 21 minutM ? 

1 1 . What part ef 19 cmU is 1 1 cents .' Is 3 eeftts } 

12. What part of 1 d. is 1 farthing .? Irt 2 qrs. ? Is 3 on ^ 
la Whatpurtofls isld.? Is2d.? Is3d.? 

12 ^ ^ " ' ^ 
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1. What pari of a bushel is 3 pks. 4 qts, 
OPERATION. 

1 bu. 3 pks. 4 qts. 

4 8 



4 24 

8 4 



1 bu. = 32 qts. , and 3 pJa 
4 yte.=28 yte. Then, «« 
32 qts. make 1 bushdj Iqt.is 
•^ of a buskdj and 28 qts 

28 times ^ 2 — 8§ — i *» 
^715., the same asbcjbre. 



33 D6W0W. 28 Numer. 
Then ff=|, J.n5. 

From these illustrations we derive the following 

RUI-E. 

1. How do you obtain the numeraUnf A. Bring the given 
denominations to the lowest denomination mentioned for a 
nuncrator. n • i / 

II. How do you obtain the denominator? A. Brmg 1 (or 
an integer) of that higher denomination into the same denomi- 
nation for a denominator. 

More Exercises for the Slate, 

2. What part of 1£ is 2s. 6d. ? A. A%=4- 

3. What part of 1 cwt. is 3 qrs. 15 lbs. 14 oz. ? A. Jf |. 

4. What part of 1 yd. is 3 qrs. 3 na. .? A. \%. 

5. What part of 1 bu. is 3 pecks, 7 qts. 1 pt. ? A. If. 

6. What part of 1 tun is I gal. qts. 2 pts. 1 gil. .? A. ^^ir 

7. What part of 15 pipes is 25 gals. ? A. tj^b- 

8. What part of 2 m. is 7 fur. 11 in. 2 b. c. ? A. H%ii 

9. What part of 1 mo. is 19 days .' A. J^. 

10. What part of 1 mo. is 25 days, 13 hours .? . f ^ J. 

11 . What part of 1 mo. is 22 days, 15 h. 1 rain. .4* f MH 

If ZUQC. To reduce a Fraction to Whole Numbers 

of less Denominations, 

on. 

To find the Value of a Fraction. 

1 . How much is i of a shilling ? How much -j^ of a lb 
T^ofalb.? Aofalb.F-Hofalb..? ifofalb.? Aoflqr 
ofacwt.? A? A? 41? fJ' iauhour' VA^ ^. 
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FRACTIONS. 
OperatUm by Slate iUusiraied. 
1 What is the ralue off of a pound 
OPQIATION. 

Numer, 6 

20 s. 



127 



J!>efMw». 6) 100(16 s. 
6 



j^ 8. 8 d. Ana, 



40 
36 

4 
12 

6)48(8 d. 
48 



How do ydu proeeod t» 

tMs example? andwkyf 
A, As 1£ =Q0 8., \ of one 
pound is tho same as { of 
208., and, to get f of aO, 
wo multiply the numera- 
tor 5 and 20 together, 
making 100 ; which, di- 
vided by the denominator 
6, gives 16 s. and % of ano- 
ther shilling remaining 
This 1=1 ofl2d.; then, 
tofl2d.=8"d. 



From these illustrations we derive the foHowing 

I. What do you multiply the nume'rator by f A. "Byi as i 
tl the next denomination as make (me of tnat ; that is, pou 
by what makes a pound, ounces by what makes an ounce, as in 
reduction of whole numbers. 

II. What do you divide the product hyf A» By the denomi- 
nator. 

III. If there he a remainder , hotc do you proceed f A, Mnl* 
tiply and divide as before. 

» More Exercises for the Slate, 
the value of | of a cwt. ? A. 3 qrs. 
the value of | of an acre ? A. I rood^ 13)^ rds 
the value of^ of a pound Troy ? A. 10 ox. 8 

the value of }^ of a hhd. ? A, 49 gMnm 1^ 
the value of ij^ of a pound avoirdupois ? A,ltt» 

the value of ^ of a hogshead ^ A, 50 gmUmu 
the value of -^ of a day ? A, 16 A. 36iii.65Am<. 



2. What is 

3. What is 

4. What is 
pwts. 16if . 

5. Whatni 
qts» 

6. What is 

7. What is 

8. What is 
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MB AJilTHftlKTIC. 

^ Xi. To reduce Fractions of a Ligher Deuomiiia- 
tion into lower. 
We have seen (IT XXXVIII.) that Jraclum are midn- 
plied by mUtiplying their numerators^ or dividing their 
d^fwninaiofs. 
I. ]te<Iuce yjxr ^ ^ the fraction of a penny. 

Jn this ez^mffti, we viidtlply 
the ly'in Yk^ as in Reductiun 
of whole numbers J viz., pounds 
bi^ V>^tat makes a pound, shil- 
hngs by what makes a shilUngj 
&C. But this operation maij 
be expressed differently.^ thus , 

oTf by dividing the denomina- 
tors thus; Tiiir-*-20 = 2V-^ 



OPERATION. 
Numer, I 

20 s. 

20* 
12 cL 



Newnunier. 240 
Then, 240 - .. ■ t»7e c««o, ^sji-r-^^zi-r- 

Denom, 480"^*^^' ' 12= id., ^ns., as before, in 

1 its lowest terms. 

BotD. theUf would you proceed f 

A. Multiply the fraction as hi Reduction of wUolo nuinH» 

More Exerciser for the l^aie. 
8. Reduce 7^ of a pound to the fraction of a sliilUng^ 

3. Reduce ysW ^^ ^ pound to the fraction of a fkrthing. 

.^.iqr. 

4. Reduce ttAtb ^^^ hogshead to the fraction of a gallon. 

5. Reduee x^ of a bushel to the firactiOB of a< quaxt« 
Oi B^daee lA ' l o'" ^7 to tlie fraction of a. Au&ute. 

i. tMaet T(Ar9 of* cw*- to th« fVactioa of ■ pound. 

A. lib 
e Re^tice T^nr of^ft ^^^* to the fVaction of & pmt. 

A, tpt 
9. Rediiee -rfif of «i pound to the fraction of a lulling. 

A t« 
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FRACTIONS. *^ 

H &I To leduce Fractions of a lower Denomina- 
tion into a higlier. 
We have seen^ thaty to divide a fraction^ (If XL.) we 
must multiply the denominatory or divide the mmerator. 
ms ndfistke reverse pfUte last, (IT L.), and proves it. 
1. Reduce J of a penny to the fraction of a pound 



OPERATION. 
Denom. 2 
12 

24 

20 

New denom. 480 
Then, ^hy -^''*- 



In this examplcy we divide as m Re- 
duction, (H XXIX), viz.pence byvence, 
shUlmgs by sbUlings; but, in order for 
this, we must eUher multiply the de- 
nominator or divide the numerator by 
the same numbers that we should di- 
vide by in Reduction of whole nurn^ 
bers. The same result will be obtained 

d. e. 
if performed thus : ^ X 12 X 20 == 



Hence the following 

1. How do you proceed f ^ A. Divide as in Reduction of 
whole numbers. 

Metre Exercises for the Slate. 

2. Reduce A of a shilling to the fractien of a pound. 

3. Reduce 4 of a farthing to the fraction of a pound. 

4. Reduce -fyofa galloa to the fraction of a hogshead. 

^' xrftrs^hd. 
6. Reduce -(ff of a quart to the fraction of a bushel. 

ite to the fraction of a day. 

the IVaction of a cwt. A, xihf^ 
8. Reduce | of a pint to tho fraction of a hhd. 

9 Reduce ^ of a shilling to the faction of a pound. 

,2» ^. T*V«l^ - 
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1» ARITHMBTIC. ~ 

BBonKAXi nuunnoira. 

f Za« Q. Wh6ii Boch firaetioiui m these occur, vii, ^ 
iJvi -iMAr* how IB a unit nippooed to be divided ? ^. Into 
10 equalparts, called tenths; and oaeh tenth mto 10 other equal 
parts, called hundredths; and each hundredth into 10 more 
equal Darts, called thousandths, Ac. 

Q. now is it customary to write such expressions ? j3. By 
taking away the denominator, and placin|jr a comma befbto the 
numerator. 

Lei me see you torite diMon, in this manner, -f^j -fi^j -^h', 

loWl' 

<^. What name do you ^e to fractions written In this man 
Her ? A. Decimal Fractions. 

Q. Why called decimal ? A. From the Latin word decern, 
9iffiiifying ten ; because they increase and decrease in a t^U 
Ibid proportion, like whole numbers. 

Q. What are all other fraetions called ? A. Vul^r, or com 
Mion fractions. 

Q. In whole numbersi we are accustomed to cadi the right 
hand figure, units, from which we begin to reckon, or nume- 
rate ; hence it was found ccmvement to make the same place a 
starting point in decimals ', and, to do this, wo make use of a 
comma; what, then, is the use of thhi comma? A, It merely 
shows where the units* place is. 

Q. What are tha figures on the left of the comma colled i 
J8. Whole numbers. 

Q. What are the figures on the right of the comma called ? 
A. Decimids. 

Q. Wh(A;, ^hen, may the comma properly be called ? A, Sepa 
ratriz. 

Q. Why ? A. Because it separates the decimals from the 
whole numbers. 

q. What is the first figure at the right of tlie scparatru 
called? j9. lOths. 

Q. What is the second, third, fourth, &c. ? A. The necond 
IS hOndtedths, the third thousandths, the fourth ten thousKindths, 
and so on, as in the numeration of w^Fe numbers. 

Let me see you write dovm again -fff in the form of a deei- 
mtd, 

Q. As the first figure at the right of the sepaftitrix is tenths, 

!a. uJtfSf^BiK* '^^*'*'^*'®*^ "***** * ^^^^* ^ pieced' 
-». fi&^ ••• y^ write lieiMt in the form of a dectmdl rJff 
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DEClMAlr FRACTIONS. *3tt 

Write down xhrj TtT» Tirf • * t» 

O How would you writ© down in decimals xfhv ? f • ^^ 
plftSing 2 oiphorB at the right of the separatnx, that i», boforo 

JLel me see you write it (town f A, ,007. 

Let me see you write down t Au ? -f^', »^' - •* a ii n^ 

Q. Whj do you write 2 down wiUi 2 cipherB before it i Jt. uo 
cause m yrfW, the 2 is thousandths ; consequently, the 2 muT 
bo thousandths when written down in decimals. 

Q. What does ,5 rignify ? ^. Av 

Q. What does ,05 signify .' ^. t^- 

q Now, as tV = i, and as multiplying yftt) by 10 produces 
Ms, which is also equal to i, how much less in value is ,05 
^B^JS? A, Ten times. 

Q. Why } A. Because the partj in y^^ are ten times smalUr 
than in A; and, as the numerator is the same in both expres 
sions, consequently, the value is lessened 10 times. 

Q How, then, do decimal figures decrease m value trom the 
left towards the right ? A In a tenfold proportion. 

Q. What does ,S) mean, A. 5 tenths, and no hundredths. 

q. What, then, is the value of a cipher at the right of dec* 

^ mala ? A. No value. , . i ak 

Q. We have seen that ,5 is 10 times as much in value as ,05, 

or t4tt; what effect, then, does a cipher have placed at the left 

of decimals.? A. It decreases their value in a tenfold propor- 

Q Since decimals decrease from the loft to the r^ht in a 
tenfold proportion, how, then, most they mcrease from the 
right to the loft ? A. In tlie same proportion. 

0. Since it was shown, that ,5 =S5 A; ,35 ssTftnTi what, then, 
will always be the denominator of any decimal exi>ression ? 
ji. The figure 1, with as ro4ny ciphers placed at the right of it 
as there are decimal places. 

Let me see you write down the following decvmals on your 
slmteyOnd change them into a common, or vulgar fraction^ ^ 
placing their proper denominators under eaehy viz. ,5 ,05 ,005 ,68 



q, Jk iM-fih^it and ,5 is A =i; which, then, ii the most 
in value, ,25 or ,5? , . , - 

q. By what, then, is the valu« of-any decimal figures doter- 
vitilMd? A. By their distance firom the nnits' place, or lepa- 

q. When & whole number and decimal are jomed together, 
«hu8 ; 2,6, whul ia the expression calkd ? A. A tsuKtd nttmbei 
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O As any whole number may >o reduced to tentlia. kirn 
dredlhs, thoiBandthfl, &c. by annexiiig ciphers, (for n»^ttmly 
ing by io, lOO, &c.) thus, 5 la 50 tenths, 500 hundredths,^, 
how, then, may any mixed number be y««^d' as 25,4? ^. ^ 
tenths, giving the name of the decimal to all the figures. 

Q. hSw is 25,36 read? ./i. 253b hundredths. 

O How is 5,125 read ? ^. «>125 thousandths. 

Q.' What would 5125 thousandths be, written in the form of 
a vulgar or common fraction ? ^. \hih\ , « .. , 

This is evident from the fact that t W ("f .^P'^P^^ 
fraction), reduced to a miied number again, « eq«^J ^J^.^^^ 

The pupil may learn the names of any decimal expressio^M 
far «i tKuUonUis, also how to read or write decimals, from 
the following 




s^P-a ^shhwsh 



TooV" 
365: 



=r. . .,5 



.,06 . . 
.,025 . 
.,1328 



.7 

.6 

26 

.3 

365 



,8.:.... 

,00000 9. 

,25 

,0000008 
,0000000 



read 5 Tontos. 
read 6 Hundredths. 
read 25 Thousandths. 
read 1328 Tcn-Tbouaanaliit 
read 1, and 8 Tenths, 
rwwi 6, and 9 MUlionths. • 
read 26, and 25 Hondredihs 
read 3, andSlto-BlMUoirths. 
read 265, 



Exercises for the Slate. 



WrUe m decimal form 7 ^enjjjl^ ^^^ttl^fj ft^^ 
»tu)dth», 4 hundredths, 2 <«i-tArf«W^«» 3 «wa«MUAj. 
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DECIMAL FRACTIONS. 



13;i 



HVste Mc following decimal numbtrs in the form oj i.ulgar 
or common fractionSf then reduce them to their lowest terms by 



'fXXXVU; t 


te,, 2,5=2^ 


1. 45,6 


il. 46^ 


2. 9,25 


A. 9i 


3. 23,76 


A, si^ 


4. 11,8 


A. llf 


5. 19,9 


A. 19A 


6. 25,265 


ii. 25^ 



7. 6,28 A. 

8. 6,005 A. 

9. 3,00025 ^. 

10. 6,08 A. 

11. 9,2 A. 

12. 7,000005 il. 
Q. What money is adapted to decuual rules ? 

Money. 

Q. What is the money unit? ^. The dollar. 

Qi How is it so adapted .' A, As 10 dimes make a dollar, &nd 
(0 cents a dime, &c., dimes are lOtlis of a dolhur, cents are 
tooths, and mills are lOOOths of a dollar. . 

Q. IIow are S.doUars 2 dimes 4 cents and 5 mills written.^ 
9. $3,245. 



H 

A. Federal 



-> aright to left in t 



ADDITION OP DECIMALS. 
Q. As we have seen that decimals increase from 
1 the same proportion as units, tens, hundreds, &c., 
the operations of decimals he performed ' 
•i. As in whole numbers. 

Note. The only difficulty, which ever arises, consists in de- 
Lormining where the docinial point ought to be placed. This 
will be noticed in its proper place. 

1 A merchant bought 5^ barrels of rice at one time fot 
•27T|yy%f, at another -^^q of a barrel for $4,255, at another 
fttfir of a barrel for $-fyt» and at another -f^^ of a barrel for 
^T%%^0 / how many barrels did he buy in all } and what dia 
they cost him ? 



OPERATION 
Barrels. 
5,2 
,62 



Dollars. 

27,825 

4,255 

0,72 

2,607 



.'ins,6,y8d^arrelsfor $35,427 
Mm up as in Addition of Federal Money 
.4 



As we have seen that decimals 
correspond with the denomtna* 
tions of Federal MoneVf heKCt 
we may write the decinuus dovm, 
placing dimes under dimes, 
cents under centSy 4^., that tf, 
Xenths under tenths^ hundredths 
under hundredths, 4^., and add 
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134 AIUTHMETIC. 

From these illustrations we derive the following 
RULE. 

1 Hoto are the numbers to be written dovm f A. Tecthft 
■ndor tenths hundredths under hundredths, and so on. 

II. Hoto d*) you proceed to add f A. As in Simple Addktion. 

ill. Where do you place the separatrix f A. Directly under 
the separating points above. 

More Exercises for the SSate, 

2. James bought 2J5 cwt. of su^ar, 23^265 cwt. of hay, and 
4^657 cwt. of rice ; how much did he buy in all ? A, 30,0307 
cwt. 

3. James is 14i%^ years old, Rufns 15f5Ar» and Thomas 16^0) 
what is the sum of all their ages ? A. 46,5 years. 

4. William expended ibr a chaise • $255^(j, for a wagon 
$37-3^, for a bridle ^-ftPff, and for a saddle fll^Wff *, what 
did these amount to ? A. |3(M,455. 

5. A merchant bought 4 hhds. of molasses ; the iirfit con- 
tained 62-|V gallons, the second 7 2 j ^VJ b gallons, the thiid GOifty 
gallons, and the f )urth 55^(/^ gallons ; how many gallons did 
he buy in the whole f A. 240,G157 gallons. 

6. James travelled to a certain place in "5 days; the firBt day 
he went 40-^ piiles, the second 2&^^ miles, the third 4^/b 
railcsj the fourth 22-n>Vo" miles, and the tifth SOxi^ftr^ miles , 
how far did he U-avel in all ? A. 1()2,0792 miles.' 

7. A grocer, in one year, at different times, purchased the itA 
lowing quantity of articles, viz. 407,2623 cwt., 2789,00065 c^vt., 
42,000009 cwt., ),3 cwt., 7567,126783 cwt., and 807,62 cwt. j 
how much d;d he purchase in the whole year t A, 11724,30974^ 
cwt 

8. What is the amount of VV> 2451^1^1 6tt/W> 245x^0^1 ?f> 
jT^fe'^aOi?^'^' 427yxnftn)7r, 4t^, T(nftf5) cnj> and 1925 ? 

• 9. What U the amount of one, and five tenths ', forty-five, 
and three hundred and forty-nine thousandths: and sixteen 
hundredths.' j9. 47,009. 



SUBTRACTION OF DECIMALS. 

H XJnr. 1. A merchant, owicg $270,42, paid $199,025 
low mnoh did he then owe .> 
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DECIMAL FRACTIONS. 135 



OPERATION 

70,42 



For the reasons shovm in Addiiiony w 
proceed to subtract^ and point offy as in 9uh 
traction of Federal Money, 
^ns. $77,795 

Hence we derive tlie following 

1 How do you write the nwnlers down? A. As in Additicr 
tf Decimals. 

II. How do y<m subtract f A. As in Simplo Subtraotion. 

III. Ho%o do you place the separatrix f A. Ajt in Addition 
pf Decimals. 

Mme Exercises for the ShUe. 

1. Bought a hogshead of molasses, containing G0,72 gallons; 
how much can I fell from it, and save 19,999 gaUons for my 
own use ? A. 40,721 gallons^ 

2. James rode from Boston to Charlestown in 4,75 minuter : 
Rufus rode the same distance in 6,25 minutes ; what was the 
difference in the time ^ A. 1,5 min. 

3. A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,625 yrs. J low old was ho when he emigrated 
to that place ? A. 65,3572 yrs. 

JSTote. The pupil must bear in mind, that, in order to obtain the 
answer, the fi^urcB in the parentheses are first to be pointed off, 
^ eupplyingciphers, if nftcossary, then added together as in Ad- 
dition of Decimals. 

4. From ,65 of a barrel take ,125 of a barrel'; (525) fake ,2 
of a barrel j (45) take ,45 of a barrel ; (2) lake ,6 of a barrel ; 
(5) Ukc ,12567 of a barrel; (52433) take ,20 of a barrel ; (39) 
A. 2,13933 barrels. 

5. From 420,9 pipes take 126,45 pipes ; (29445) take ,625 of 
a pipe; (420275) take 20,12 pipe^; (40078) take 1,62 pipes, 
(41928) take 419,89 pipes ; (101) take 419,8999 pipes ; (lOOOl). 
Ans. 1536,7951 pipes. r i » \ / 

MULTIPLICATION OF DECIMALS. 
IT lilT. 1. How many yards of cloth *n 3 pieces, each piece 
containing SO-j^g- yards ? 

OPERATION In this example, since multiplication is A 

short way cf performing addition, it is plvn 
that wo must. point oflTas in addition, vii. 
directly under the separating points 'i>n tho 
multiplicand ; and, as eiU»^r factor may be 
mad*} lb« mi^tiplicana, nnd ':ii»r? been two 
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20,75 
3 

An$, 62j25 yds. 



,16 
,05 

Ans, ,0075 



^^ ARITHMETIC. 

,6 I In this example, there beiitf 3 decimal 

100X10— iooo' ^^^^y V)rkten dcdnmUy, is ,125,-tfnjr., as before. 
3. Multiply ,15 by ,05. 
OPERATION. - 

in this case, there not being so many 
ngurea in the product as there are decimal 
places in both the factors (viz. 4), we pia«e 
two ciphors on the left of 75, to make 9^ 
many. This will appear evident by th« 

0075, ^715., the same as before. 

From these illustrations we derive the foflo%ving 

RUJLE. 

1 B010 do you multiply in Decimals f A. As in Simple 
Mullij.lication. 

II. Ho%D many figures do you point of for decimals in the 
products A. As many as are in both the multiplicand and 
multiplier. 

III. If there be not figures enough in the .product for this 
purpose, hoio would you proceed f A. Prefix ciphers enough 
to make as many. 

Q. What is the meaning of annex ? A. To place after 
$. What is the meaning of prefix ? A. To place before. 

More Exercises for the Stale. 

4. What will 5,66 bushels of rye cost, at $1,08 a bushel? 
Jl. $6,1128, or $6. 11 c. 2-^ m- 

5. How many, gallons of rum in ,65 of a barrel, each barrel 
containing 31-^ gallons? (30475) In ,8 of a barrel ? (252) in 
,4«orabarrcl) (1323) In ,6 of a barrel? (189) In 1196,6 
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DECIMAL FRACTIOJSS. »S7 

btrrek (3548475) In 1,75 barrels? (J^m) In U''>,e2C7Sa 
tlSr^S ? 03957243&35). :^7i.. 39r»74,jnr38535 gallons. 




(344) 

^T At*|.9 a bushel, what wiU 6,5 bushels of rre cost ? (585) 
What .111 7,25 biishols? (0^25) Will 24^^^^ 
(23(52995) WiU ,62 of a bushel ? (^58) Wm 70,7^, bushds^ 
(69075) Will 1000,0005 bushels.'' (i)0000045) WiU 10,0000» 
bushels? (9000045) .Q. a;r>27,307095. 



DIVISION OF DECIMALS. 

^ Iiin. In Multiplication, we point off as many deciiualf 
m the product as there afc decimal places in the multiplicand 
and multiplier counted together ; and, as division proves muUi- 
plication by making the multiplier and multiplicand the divisor 
and quotient, l^nnce, there must be as many decimal places in 
the divisor and quotient, counted together, as there are decimtU 
places in the dividend, ^^ «« , , 

1. A man bought 5 yards of cloth for $8,75 j Iww much wat 
t a yard? $,8,75=875 cents, or lOOths', now, 87o-i-5=175 
eints, or lOOths, = $1 ,75 -5«5. 

OR - 

By retaining the separatrix, and dividing as in whole num- 
oera, thus : — 

OPERATION. I As the number of decimal places in the 
5^8 75 I divisor and quotient, when counted to- 

^^ gether, must always be equal to the 

And ^ 1 7*5 I decimal places in the dividend, therefore, 
jtTis, ^ lyio J .^ ^j^.g gj^amplo, as there are no decnna?i 
in the divisor, and two in the dividend, by pointing off two deci- 
mals in the quotient, the number of decimals in the divisor and 
quotient will be equal to the dividend, which produces the same 
result as before. 

2. At $2,50 a barrel, how many barrels of cider can 1 have 
for $11 ? $11=1100 r,€nts, or lOOths, and $2,50==250 cchX*, vr 
Umhs; then, dividing lOOths by lOOths, the quotient wUl evuUnCr 
ly be a whoU number, thus • 

13 
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ARITHMETIC. 



OPERATION. 
260) 1 100 (4 J^{« barrels, Ah8. 
1000 



In this ezampfe, W9 
hare for an answer 4 
barrelf), and Hi of 
another barrel. But, 
instead of stopping 
hero in tho process, 
we may bring the re- 
mainder, 100/ into 
lOths, bv annezinff aciphei (that is, multiplying by 10), placing u 
decim if point at the ri^ht of 4, a whole number, to keep it s^a* 
rate from the lOths, which are to follow. The soparatrix may 
now be retained in the divisor and dividend, tibus : — 



100 
250 



.OPERATION. 

2,50)11,00(4,4 A7ts. 
1000 

1000 
1000 



i 



"We have now for an answer, 
4 barrels and 4 tenths of anoth- 
er barrel. Now, if we count 
the decimals in the divisor and 
quo%nt (being 3), also the 
decimals in the dividend, reck 
oning the cipher annexed as 
one decimal (making 3), i^e 
■halt find again the decimal places in the divisor and quotient 
equal to tho decimal places m the dividend. We learn, also 
from this operation, that, when there are more decimals in the 
aivisor than dividend^ there must he ciphers annexed to tne 
dividend to make the decimal places equal^ and then the quO' 
tiint will be a lohole number. 

.Let Tis next take the 2d example in Multiplication, (IF LV.) 
w^ see if muUiplicationof decimalsj as weU as whole, numbers^ 
can he proved by Dicision 

3. In tho 3d example wc were required to multiply ,15 by 
,05 ; now wo will divide the product ,0075 by ,15. 

We have, in this example, (be- 
fore the cipher was placed at the 
left of 5), four decimal places vri 
tho dividend, and two in the divi- 
sor ; hence, in order to make tho 
deeimU places in the divisor and 
quotient equai to tne dividend, we must point off two places 
for decimals in the quotient. But,a8 we have only one decinria. 
place in the quotient, tho deficiency must be eoppUod by pro- 
fixing a cipher. 
Tilet* 

fractions, 

lOOX '5 
is iivf'Ud by -^ by inverting -i\ftr {^ XLVII.), thus, "js-y i^qoo 

t SS^W^^T^o = ,05, Atuf.y as before. 



OPERATION 

,16),0075r,05 Ans. 
76 



ig a cipher. . , , 

'he above operation will appear m^re evident by comimm 

(tibns, thus ,0&75=Txftftn>» «^ ,15=T^ftF» iww TTF<nyo 
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DECIMAL FRACTIONS. 130 

Fn>m diese UlusUatioiis we derive the following 

I. How do you write the numhers dovm, and ditnde 9 J, As 
m whole nimit>era. 

II. How many figures do you point off in the ^tient for 
decimals T A, Enough to make the number of decimal places 
in the 'divisor and auotient, counted together, equal to the 
number of decimal places in the dividend. 

411. Suppose that there are not figures enovgh in the quotier^t 
for this purpose^ what is to he done f A. Supply this defect 
by prefixmg ciphers to said quotient. 

iV. Wliat is to he done when the divisor has more decimal 
places than the dividend f A. Annex as many ciphers to tiie 
dividend as will make the decimals iik both equal. 

V. What will he the value qf the ptotient in such cases t 
A, A whole number. 

VI. When the decimal places in the divisor and dividend are 
tqual^and the divisor is not contained in the dividend^ or wh\n 
there is a remainder ^ how do you proceed f A. Annex ciphfil i 
to the remainder, or dividencL and divide as before. 

VII. What places in t!u dividend do tJiese ciphers toJW } 
A. Decimal places. 

More Exercises for the Slate. 

4. At $,S6 a bushel, how many bushels of oats may be bocurhl 
for $m^ i A, 1202 bushels. 

6. Ai 4{,12A, or $,125 a yard, how many yards of cotton cloth 
may be bougut for $16 ? A, 128 yards. 

C. Bottffht 128 yards of tape for $,t>4 ; how mueh was it a 
yard .? A. $,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 
how many barrels will each have I A, 23,3 barrels. 

Ab/s. The pupU must continue to bear in mind, that befbf d 
be proceeds to add together the figures in the parentheses, he 
must prefix ciphers, when required by the rule for pointing olT. 

8. At $2,^ *£«^Jlon» lw>w manv gallons of rum mav be 
5SS?*S ^""^ ^,1875 .? (125) For $l?6,575 ? (25) For $11^,7.5? 
^^^ T^^ill^^,- J^^9 ^- 23r»5gallons. ^ ' ' 

J. 11 S^,A> Will board ono man a week, how many weeks 
«" !lSwS?-.^**"^**^ f*^*" $1001,25.? (445) For $500,85? (2226) 
Por^ip0,7? (892) For $100,35 .'>(44G) Fo?$0O^/ (27) 
/t 828,4 weeks. ^ ' 

10. If 3,355 bushels of corn will fill one barrel, hov many 
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AKITHMETIC. 



-r«l0 win 3^2275 boshels fill ? (106) 

Will 120,780 busheUi? (36) Wm 63,745 bnahelB? (19) 



Will,4026ofaDiuihe]/ 

vTiii jxu,/ou Dusneui!' (36) Will 63,7 

Wta 40,260 buslicls ? (12) ^. ^,17 barrels. 

11. What ii the quotient of 1561,275 divided by 24^? (6425) 
•y 48,6? (32125) By 12,15? (1285) By 6,075 ? (257) 

ftf. 481,875. 

12. What is the quotient of ,264 diyided by ,2 ? n32) Bv ,4 > 
06) By ,02 ? (132) Bj ,04 ? (66) By ,002? (132) By ,(fe4 /(GG) 

^ns. 21 9,78. 



E 
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REDUCTION OF DECIMALS. 

V XiVZZ. To change a Vulgar or Common Fractioii 
to its equal Decimal. 

1. A man divided 2 dollars equally tunong five men ; what 
part of a dollar did he give each ? and how much in lOths, or 
decimals ? 

In common fractions^ each man evidejttly has ^ of a dollar^ 
the answer; lutf to express it decimally , we proceed thus:-^ ^ 

OPERATION. In this operation, we cannot divide 'a 

^Turner. dollars, the numerator, by 5, the dcnom- 

Denom. 6)2,0(,4 inator ; but, by annexing a cipher to 2. 

20 (that is, miUtiplyinff by 10,) we have 20 

tenths, or dimes ; then 6 in 20, 4 times ; 

w9ii5. 4tenths,= ,4 that is, 4 tenths, =,4: Hence the 
tommon fraction f , reduced to a decimalf is ,4, ^ns. 

2. Reduce 3^ to its equal decimal. 



OPERATION. 
32)3,00(,09375 
288 




In this example, by annexing one ciphei 
to 3, making 30 tenths, we find that 32 is 
not contained in the lOths ; consequently, a 
cipher must be written in the lOtW pUco 
in the quotient. These 80 tenths may be 
brought into lOOths by annexing another 
cipher, making 300 hundredths, which con- 
tain 32, 9 times ; that is, 9 hundredths. By 
continuing to annex ciphers for^ lOOOths, 
&c.f dividing as before, we obtain ^09375 
Ans, By counting the ciphers annexed t* 
the numerator, 3, we shall Jind thsm eau€l 
to the decsnal places in the ptotiemt , 
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DECIMAL FRACTIONS. iH 

JfoU In tlie last answer, we have five places £c>r decimals; 
DBt, as the 5 in the fifth place is only TTRfijinr of a unit, it will 
be found sufficiently exact for most practical purposes, to ex- 
tend the decimals to only three or four places. 

To know whether you have obtained an equal deciinal, 
change the decimal into a common fraction by placing its prop- 
er denominator under it, and reduce the fraction to its lowest 
terms. If it produces the- same common fraction again it is 
right ; thus, taking the two foregoing examples, »4=-^={ 
Again, ,09375=xM5frTy=A- 

Ftom these illustrations we derive the following 
RULE. 

I. HotD do youvroceed to reduce a common fraction to U$ 
equal decimal f A, Annex ciphers to the numerator, and divide 
by the denominator. 

II. How lon^ do you eontinm to annex ciphers and dvMet 
4 Till there is no remainder, or until a oecimal is obtained 
sufficiently exact for the purpose required. 

III. How many figures of the quotient will be decimals f 
IV """^y ** there are ciphers annexed. 

IV. Suppose that there are not figures enough in the cuotuni 
for this purpose, what is to be done ? A. Prefix dphen to 
supply the deficiency. *^ 

Mort Exercises Jar the Slate. 

«*!' S^*"^® ^' *' ^' *"** ^ *° ^^^^^ decimals. A. ,5, ,75, 
Y&^ ,04. 

4. What decimal is equal to j^? (5) What=|? (5) What 
= A ? (75) What=.jSF ? (4) Ans, 1,34. ^ 

5. What decimal is equal to t^tf? (5) What=*? f25^ 
What=i^ ? (5) What=Ai' (175) What=-H? (685) A Ifi 

6. What decimal is equal toi? (1111) What=4? (AUd^ 
What=A? (10101) What=i? (3333)» ^.,898901.+ 

^ ^«o decimal fraeciona eonvhiae to repeat the same flmira likA va 
Whin in}**" •"»!*» ^y «w «aHfd ReprtSda, w^rSiS'uSnSI' 

^lVSledrS;Ii1i^^^ <'eclmal..a.^ia,8333.tlie 

li"*-, to plax a dot^over the repeating fxgnr. in a .in-leV^oleSd iSS^iVlju 
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14:1 ARITHMETIC 

TT XaVXZZ. To reduce Compound Numbers to Dcci 
mala of the highest Deuominatioii. 

Reduce 15 b. Od. to Ihe decima] of a pound 

OFERATION. 

12)6, d. In this example, 6d. = -i^ of a shilling 

• and ^, reduced to a decimal by 1? LVJI. 

20)15, 6 ». 13 equal to ,5 of a shilling, which, joined 

with 158., roake9s=15, 58. In the same 
,77o « . manner, 15,-5 s.ViO 8.=,775 £, jJns. 



18 ¥rrittcn i ; also over Ihe first and last repeating Cguro of a compoand i 
tend •, thvj, for ,030303, &.c. we write, ,05. 

The v»Iue of any rcpetcud, notwithrtanding It ropoata one fignre or moie a* 
infinite jurober of times, coming nearer and nearer to a nnit each Ume, though 
never reaching it, may be easiOr determined by common fraetiooa j am wilr 
appea/ from what fuiUm's. 

Br teducing i to a decimal, we have a quotient conaisttng of ,1111, jce.»tli«l 
tt the repotendf,! j X, then, is the value of the repetend 1, the value of ,333, 
kc • that U, the repetend 3 must be three times aa much ; that b, f and 
.4jji ,5=|iand,9=J«l^^hoIe. 

Hence, wo have the following RULE for changing a single repetend 
to its equal common fraction ,-^aA:« t/t« ffiren repetend a numerator , writing 
9 underneath for a denominator^ and it is done. 

Wbatiatho valu3of,i? Of ,2? Of ,4? Of ,7? Of,g.> Of ,6? A, i,f,| 

By changing b^ »> ^ dcciaml, we slmll have, ,010101, that is, the repetend 
,0i. Then, th^ .cretoaJ ,i)4, being 4 limes as mncb, must be ^ , and ,36 must 
toJf,alsr.,45=H. 

If ^^ be reduced to a docimbt, it produces ,001. Then the decimal ,004, 
miing 4 times as much, is ^J^, and ,038=^. This prineii^ will be 
froe for any number of places. 

Hence we deri\-c the following RITLB for reducing a eireulatinf 
J dieimal to a common fiaction,-Jlfttt« Jie givm '•«l«^«»i f »»««^i ««^ «*» 
I iiSwiiirrtiTr VfUl be a* inany 9* as there are fisnres in the rapttend 

Change ,l6 to a oommun fraction. A, ^| bs ft-* 
Change ,72 to a common fraction. A, J§ ^=s-rZ' 
(yliabge ,6o5 to a common fraction. A. ^-y r=s 5^. 
In tl« following example. vi«. cliango ,© to a com^j- |h«lioo IImm. 
eeatiag «gnieisU that is, g- and ,ei» ^\ then } tn,i^|J^«B, ij,* 
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DECIMAL FRACT10>S. I'tt 

Hence we derive the following 

f Uote must the several denommations he placed f JS. OnB 
abo\ a anotheri the highest at the bottom. 

II. How do you divide 9 A, Begin at the top, and divide as 
m Reduction ; that is, shillings by shilling, ounces by ounces, 
4^0., annexing ciphers. 

III. How Ions do you eontinue to do sof A. Till the denom- 
inations are reduced to the decimal required. 

More Exercises for the Slate. 

2. Reduce 7 s.' 6 d. 3 qrs. to the docimal of a pound. 

A. ,378125 £ 

3. Reduce 5 s. to the decimal of a pound. A. ^£ 

4. Reduce 3 farthings to the decimal of a pound. 

A. ,003125 £. 

5. Reduce 2 qrs. 3 na. to thd decimal of a yard. 

A, fiST^yd. 

6. Reduce 2 s. 3,d. to the decimal of a dollar. A. $,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 
S. Reduce 8 oz. 17 pwta. to the decimal of a pound Troy. 

A. ,7376 lb. 
^ Reduce 8 £, 17 s. Cd. 3 qrs. to the decimal of a pound. 

A. 6,878125 £ 



-unit, u, by being Li the locond place, | of t^«^-, then -^ iins 
^' J a^ed together, thus, .^ 4. ^ « J^ =, J J, ^ne. 

ie:nce, to find tho Talae of a mixed repetendr—Fb-etJind the value ^f tlU 
'fffOtL-ng dedmaUt Aen of the ether deeimale, and add these reeuite together. 

2. Cliango ,910 to « common fraction. ^, .^jl^ .j.. ^^ s=s f j^ ss-U* 
I»ro«/, 11 -H 12 = ,916. 

3. Cbange SOd to a common fVaction. Jl. -^0^. 

To know if tlie nvnlt be right, clianie the common ftvctioa to a deeins] 
- gnin. tf it produoe* the lamo, the work b right. 

Ropeating iloci nab may be easily multiplied, Cttbtracted.&o. by dnt rtdo* 
^gUjciD to tl'eir equal eommon ftaetioiia. 
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I4« ABITHMETIC. 

S UCKa To reduce Decimals of higher Denomina 
tioDB to Whole Numbers of lower Denominations. 

This ruU is the reverse of the last. 
Let ui take the answer to the first example. Reduce ,77b £ 

to whole numbers of lower denominations. 
OPERATION 

£ ,776 

' that 



ao 



> 15,500 
12 



In this example ,775 £, reduced to shilling^ 
that is, multiplied by 20, gives 15,5, (for 
ciphers on the right of a decimal are of no 
value :) then the decimal part ^xUSs=b6,00 
=:6d. j«n». 158.6d. 



d. 6,000 

Hence we derive the following 
RULE. 

1. Hotp do you proceed f M. Multiply the given decimal as 
m Reduction ; that is, pounds by what makes a pound, ounces 
bj what makes an ounce, &c, 

II. Hoto many places do you point off in each product for 
decimals f A. As many as there are decimal places in the 
given decimal. 

in. Y^kere wJX you And the answer f A. The several de- 
nominations on the left hand of the decimal points will be tlie 
answer. 

More Exercises for ^ Slate. 

The following examples are formed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so ai 
lo eorreapond. 

2. Reduoe ,378125 £ to whole numbers of lower denomi* 
aatieiis. {For ans, see ex. JWi. 2, V LVIII.) 

3. What is the value of ,25 £ of a pound ? 

4. Wh&t is the value of ,003125 of a pound ? 
6. What is the value of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar ? 

7. What b the value of ,9375 of a yard ? 

8 What is the value of ,7376 of a pound Troy ? 

^[tpUeation of the two foregoing Rides. 
1. What will 4 yards of cloth cost, in pounds, at 7 a. 94L » 
yafd? 7a. 6d., reduced to a deciwuu,^ ^ £ X ^ y^*^ 
Xi,GOO 

ao 

10.000 ^nf.,l£108 
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REDUCTION OF CURRENCIES. i^ 

2. At $G a cwt., what will 2cwt. 2ars. of nco cofl? A f 15 

3. At $20 a ton, what will 15 cwt. 2 qrs. of hay cost ? 

4. What cost 6 cwi . qr. 7 lbs. of augar, at #11,^ *LSS^ i 

5. What cost GO gals. 1 pt of rum, at f ,78 a galloa ? 

At $1,25 a bushel, what will 36 bu. pk. 4 qts. post ? 

^. t45,15e^)Hr 
7. At $4,75 a yard, what wiU 96 yds. 2 qrs. ofhto^eloihe^f 

Jt» $12d,o7^. 

a At2£,10 8. a cwt., what will 6 cwt 3 qrs. of nee c^? 

2£, 10 8.=2,5£,anrf6 cwl. 3flr».==6,75«o< ; jA«J, 6»9|X 

«5 = 16,875£X20=-I75s.xl2«6d Ans. 16£, 17s. 6d. 

9. What will 6 gallons, 2 qts. of brandy cost, in pounds, at 15 

shillings a gallon .' ^. 4 £. 17 s. 6 d. 



BBDtTOTZOXf OF OVH&XWOIBS. 

If UCa A n apology may by somo be deemed necessair for tha 
omission, ir this work, of much that is contained in otner trea- 
tises, respecting what is called " the currencies of the diflbrent 
United Sutes. The . athor, however, deems it rather neoe** 
sary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great Brit- 
ain, have long been obsolete in law, and ought to become so in 
practico. So long, however, as that practice continues, it may 
be necessary to retain a brief nocice of it in elementary works. 

Jfote. It was not intended that the following Table should 
be exact in every particular to a mill, but enough so, to corre- 
spond with the pecuniary calculations current among men of 
business ; and, as Huch, it will be committed to memory more 
easily. 

7 .'le design of the Table is not that it should be learned by 
rott,, but by actual calculations from a few data ; thus— as ] 
far. is ^ of a cent, then 2 farthijigs are }. Again, as 3 d. is 4 
cents, and 3s. are 50 cents, then 3 s. 3 d. are 54 cents. It woold 
bo well for the teacher to direct the attention of the pupil to 
this object by explanations 
JUptat the 

TABI.B. 

1 farthing . . . is . , . ^ of a penny, . * . or . | qfn ssal. 
a farthings . . are * . i of a penny^ ... or ... } {f « 

2 farthings . . are . ,\ efa penny, ... or ... 1 c 
i farthings . . are . . 1 penny, or. . . IJ 
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ARITPIMETIC. 



TABLE. 



ets. 



Ponce. 
1 is 
8 ure 
3, are 4 
4 «re 6| 
4|ar« 64 



» 



B. d. d. cts 
2 ana 6 ar« 30 or 42 

2 rtjirf 9 arc 33 or 4C 

3 a;ii2 ore 3G or 5U 
3 and 3 are 39 or 54 
3 an// C arc 42 (^r Sd^ 

3 ami 9 are 45 or 021 

4 and ar« 48 or G6| 
4 and 3 are 51 or 71 
4 a«<i 6 are 5-1 or 75 

4 a?Mf y are 57 or 79 

5 and are CO or 83| 

5 aiu^ 6 are (36 or 913 

6 and are 72 or |0J 



■• d. d. cla. 

1 and 1 are 13 or J8 
lami 2 are 14 or 19i^ 
1 and 3 are 15 or 21 
1 and 4 are IG or 22 
, lonrf 5arel7ar23ik 
o are 7 1 and 6 are 18 or 25 
are 8| 1 an4s; 7 are 19 or 26i 
7 are 10 1 an^/ 6 are 20 or 27j 
6 are 11 1 anii 9 are 21 or 29 
9 are 12i 1 an^i 10 are 22 or 30i 
10 are 14 1 and 11 are 23 or 3lJ 
Jl are 15 1 a»4 12 ere 24 or 33J 
12 arelGi 2 and 3 ar^ 27 or 37J 

1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents ? 

2. What will 2 sticks of twist coat, in cents, at i d. a stick ? 
At 4 d. a stick? At Id. a stick? 

8. At 7 d. a piece, how many cents will buy 1 inkstand^ 
Wmbuy2? WiUbuyS? 4? 5? 6? 

4. How many cents must you pay for 2 mlers, at 9 d. « 
mee? For 4? Fore? ForS? For 16? ForSI? For 

5. What will 2 yards of laco come to in cents, at 1 s. 6 d. « 
▼aid? What wiU 3 yards? What will 4 yards ? What wiH 
oyants ? 

6. When oats are 3 s. C d. a bndiel, how many cents wi!8. 
buy 2 bnsheb ? 

7. When rye is 3 s. a bushel, how many cents will buy 
% bnshels? now many 3 bushels? How many 4? How 
many 8? 

8. When com is 4 s. 6 d. a bushel, what are 2 bushels r >rth 
In cents ? What 4 bushels ? What 8 bushels ? Wba 12 
bushels ? 

9. How many cents make a dollar ? j9. 100. 

10. If a Latin Grammar cost 6 shillings, how many dollars wiH 
buy 9? How many 4? How many 6? How many 8? IIow 
many 20 ? 

11. What will 2 barrels of flour come to, at 30 shillings pe 
barrel? Whatwai3? Whatwill6!» WhatwUl7? 

12. If Yon buy a book for 1 shilling and 6 {tence, and give thi 
bookselwr a fifty-cent piece, how many cents in change mua 
he ff iye'you ? 

13. Xr you buy a Latin Grammar for 4 shillings and peiie« 
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REDUCTION OF CURRENCIES. 141 

ancl give tho bookseller 1 dollar, how many cents nrost he pay 
you ? 

14. If yoo have 4| pence a week, how many weeks will come 
to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay 1 8. 6 d. for 1 meal of victnals, how many meals 
can! have for a dollar.? For 2 dollars? For i a dollar .> For 
4 of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth b 12 s. a yard, for how many doUars 
can you buy 2 yards ? How many 3 .? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store-keeper 
a five dollar bill; how many dollars must he give yon in 
change ? 

18. How many cents are 2 s. 2 d. ? 2 s. 5 d. ? 2 s. 7 d. ' 
2 s. lOd. .' 3 s. Id. .' 3s.5d. ? 3 s. 8 d. ? 4 s. 2 d. ? 4 s. 
5d. ? 4 s. 7 d.? 7 8.7d..? 9s.0d. ? 10s.6d. ? 128.? 
128. 6d.? 128.9d.? 13s.? 14s.6d.? 15s.? 15s. 6d.? 
15 8.9d.? 16s.6d. ? 17 s. 6 d.? 18 s.? 21s.? 24 s.? 
?7s.? 30s.? 36s.? 428.? 48s.? 54s.? 60s.? 66s.? 



Q. What is that, which you have now been doing , called f 
a Redaction of Currencies. 

Q. ^repounds, skiUingSj pence andfarthings the same in all 
countries t A. They are the same in name, but not in value. 

Q. What was their value formerly in England and her Jimot 
ean colonies f A. Tho same. 

Q. ni%at has occasioned the difference in value f A. Tb« 
legislatures of these colonies emitted, or put in circnlation^ 
bins, which depreciated in value in various degrees. 

Q. What is the number of shillingSy which it takes, in any 
state, to make a dollar, called f A. The currency of that state. 

'^ How many sJuUings make a dollar in the Jfew England 
grazes, Virginia, Kentucky, and Tennessee? A. 6 shillings 

Q. What name does the currency of these states taker A 
The New England currency. 

New England Currency. — ^To rediiee this Cur- 
rency to Federal Money, and Federal Money again to 
the same Currency. 

Q. What part of a pound ts tfiotGs. of this eurreneyf A. 
jfc=-ftr; decimally, ss ,S, 

1 . How many dollars in 3 £. 8 s. 3 d. ? 

By reducirig 3£. 8*. 3d. to decimals, by IT LVIII, we hav$ 
3,4 125£. J^ow, since every ,3 of a pound is a dollar, it is «9f> 
derU, that, as many times as flis contained in 3,4125£., so mamm 
dolfars there wUloe, thus : — ^ 
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OPERATION 
3)3,4J25 

$Il,275|^ii5. 



ARITHMETIC. 

Tk9 pupa must rer^Ueet that, in dnijiion nf dta 
maU^ thtre mnst bt the same nnmber ofdectnuUs in 
the dnuar and ^uotietU that there is in the iwidetiJ 
There are 4 in the Hoidend. and 1 in the dkriaori 
eenseqvently, there mast be 2f muled ttffiA the y-xA- 
tient. 



SI. How many pounda in |^11,375 ' 

This example being the reverse of the last, it is evident thdt 
we must multiply by ,3. 

OPERATION. 

A li? Q- oj o iitne R^tB^hereeoUeetedhuihepufainponaxng 

M, i^. » 8. J a. <5y4iK5 ^, that there must be as many decimal placa 

20 in the product, ae there are decimud places it 
heth mulUpUer and multiplieand. 



3,0000 

From these illustrations we derive the follo^viug 
RULE. 

I. HotD do you reduce tlie Jfew England currency tofederai 
money f A, Reduce the question to the decimal of a pound, 
and divide by ^. 

](. How do you reduce federal money to the same currency 
again f A, Alultiply by ,3. 

More Exercises for the S^te. 

3. Bought a building for 17£. 153. 6d. ; how many dollars 
will pay for it? A. $o9^. 

4. liow many pounds in $59,25.? (17-15-6) In $177,75 .J> 
(53-6-6) In $355,50 .' (106-13) In $71 ? (21-6) In $142 ' 
(42-12) In $568.? (170-8) Ans. 4]2£. 1 s. 

5. What will 15 barrels of floor cost in dollars, at 6£. 16 k. 
N. E. currency a barrel.? (340) At 7£. 10s. a barrel? (375) 
At 7£. 7 s. a barrel ? (36750) At 6£. 10 s. 6 d. a barrel ? (32625) 
At 6£. 4 s. 6 d. a barrel ? (31125) A. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ? 
(60) At $49 an acre ? (53-16) At $48 an acre ? (57-12) At 
$25 an acre? (30) At $12 an acre? (14-8) At $24,50 an 
acre? (29-8) ^iw. 250£. 4 s. 

7. Wnat will 4 acres of land cost in federal money, at 15£. 
anacre?r200) At 14£. 14s. an acre? (196) At 14£. 8 a. an 
acre ? (Il6) At 14£. 4 s. an acre ? (189333) At 3£. 12 s. in 
acre ? (48) At 7£. 4 s. an acre ? (96) Ans. $ jn,333. 
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150 ARITHMETIC. 

,6GS80) 240£. ; 




;-i6 

rqrs. ' ^ 

Georgia Currency.— Q. TO«« « rA. c«rre»ry 1/ c««, 
Una and GeorguL called f A. Georgia carrencj. 

Q How numy shUlmgs make a £>llar of this currency y A 

Q. What part of a pound is 4B.8d.? jff. 4 8.8d.»56d 
tind20a.=240d.; then,56d.is^iB =^V^« 

RuLK I. Holo <2o you reduce Georgia currency to federdk 
money t A. Divido by tjfc 5 thai i«, multiply by 30, and divide 
by 7. 

II. How d4t you reduU federal money to the same cwrreney 
tgain? A, Multiply by •^. 

Exercises for the Slate. 

1. Change 835£. 9 s. to federal money. 

8^,46jB.x30»2506350-s-7 = f3580^,wlw. 

2. Change $3580,50 to Georgia currency. 

$3580,50 X 7 = 25063,50^30=835£. 98. Ans. 

3. Change to federal money 208£. 17 s. 3d. ; (895125) 104£.8i 



[ld.2qrs.+ 

English or Sterling Money. — q. How many skQ 
lings of this money make a dollar f .^. 4 s. 6 d. 

Q. JVhatpartofapoundis4 8.(yd.f A 4§.6d.a-64d 
and20 8. = 240d.; then,$lisi^iB.s=^iB. 

RiTLB I. How may sterling money be reduced to federa 
money f A. Divido by -^ ; that is, multiply by 40, and divid 
by 9. 

II. How do you change federal money to sterling vMiiey 
A Multiply by A* 

Exercises for the Slate. 

1. Change 21 £. 7 8. 6 d. to federal money. ^^ ^ 

21 j£7B.6d. =21,375x40 = 855,000 -*-9=:t95, An 

2. Change $95 to sterling money. A. 21 £. 7 s. 6 d. 

3. Change 21 £. 7 s. 6 d. to federal money. '^. $9^* 

4. Change $285 to sterling raorcy. A. 64 £. 2b. 6 d 
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REDUCTIOIi OF CURRENCIES. 13 

Canada Currency. — Q. Wiuuisthe currency i^f Canada 
^ndmxa Scotia called? .4. Canada currency. 

Q How maiiysUmngsofUUs currency make a doUarf J«.5g 

.^. MulUply by 4 ; that is, divide by 4. 

Exercises far the SlcUe. 

1. A gentleman, residing in Boston, contracted •debt of 
800£. 17 s. in Halifax ; how many dollars will pav the debt ? 
«w*. 200£. 17 s. =.200^£. X 4 = $803,40, Jins. 

2. A, residing in Montreal, sent 3D0£. Canada cjirrencv to 
B, his correspondent in New York, to purchase 1») barrels of 
Bour. The flour cost $12,50 per bjarrel j how much, in Canada 
Bvrrrency, is the balance which is due ? A. 75£. 

3. A merchant in Queboc wrote to his correspondent in 
Philadelphia, to purchase a largo quantity of cotton. His cor- 
respondent writes he has purchased 300 bales, each containing 
275pouods, at 10^ cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet th« 
purchase price? .«.2114£. 1 s. 3d. 

Fm^gii eoiM are eHimated in the UnUed SMe$ 
according to the foUowmg 

Livre of France, $ }18|* 

Franc of France, $ >1^* 

Guilder or Florin of the U. Netherlands, • $ ,40. 

Rfark Banco of Hamburg, ^ ,33^. 

Rix dollar of Denmark, $ 1,00. 

Real of Plate of Spam, . . .:'. . • $ ,10. 

Milrea of Portugal, . . il>24. 

Tale of China, $h^* 

Pagoda of India, $ 1,84. 

Rupee of Bengal, ,. $ ,60. 

1. Reduce 500 livres of France to federal money. 

1 Uvre r:^ $ ,18ik ; then, 500 X 18} »f»2,50, Ans. 

2. Reduce $92,50 to Uyres of France. A, 500 liTres. 

3. Redact 5000 firancs to federal money. A, t^SOffiO 
4 Reduce 12500 Horins to federal money. A, $5000. 

I. Reduce $5000 to florins. A. 12500 florins. ^^^ 
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•5» ARITHMETIC. 

A pouna sterling of Great Britain, . . . $4AU 
i pound sterling of Ireland, $4,10. 

Questims on the foregoing. 
1. Hew many are 40, 5, and 9, added together ? How many 
»00 + 19-f9? How many 400 +50 + 25 4- 9? IIow ma«J 
500 + 100 + 80 + 20? Howmai^ 89 + 9 + 8+6? *^ 

M?'. S?7 Sf^^.S*? ^ ^'"•* ^ ^ 10 X 100? 10 X 1000 ? 
-cU X w r oO X 40 ? 

3 What number added to 20 will make 30? Will make 40? 
Will make 39? Will make 89? ^ "imaKowr 

.A' ^^{*** number multiplied by 4 will make 8 ? WiU make 
40? Will malie 400 ? 600? 1000? 

5. What number divided by 8 will make 2 ? WiU make 6 .' 
Will make 10 ? 

G. Iftlie minuend be 40, and the subtrahend 21, what will be 
the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what will 
be the miimend ? 

8. If the divisor be 6, and the quotient 3, what will the divi« 
dond be ? 

9. If the quotient be 10, and the dividend 120, what will the 
divisor be ? 

10. If the product of two numbers be 84, and the multiplicand 
7, what will the multiplier be ? 

1 1. What will 120 yards of cloth cost, at 50 e*^. a yard ? (Di- 
vide by the aliquot part, found in IT XXVIIL* At 83| cents? 
At 25 cente? At 20 cento ? At 16| cenU' At 1^ eenti? 
At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in cireaa 
ference, turn round in going 1 foot, or 12 inches ? In going 3 
foot, or 3G inches ? In going 5 feet ? 12 feet ? How maiiy 
times in going across the street, allowing it to be 3 rodSi 3 
yai'ds, and 1 foot, or G60 inches. < 

13. What must be the circumference of a wheel that tnnui 
round twice in goin^ 2 feet, or 24 inches ? 

14. How many shillings in 8 d. +od. + 10 d. ? 
J5. How much does 19 s. 6d. lack of li&.? 

16. How many pounds are 2 times 30 s. ? 4 X 10 fl. ? 

17. Divide 15 s. by 2. 

\H. Reduce f to ite lowest terms. 

ID. Reduce ^y A, T*<ftr, iSfir> to theur lowwt tennf. 

20. What fraction can you use for -^^ -ft* A* i> A ^ 

21. \Vhat part ofa month is 1 day? j9. lAr* U^imy^ A 
jfc=TV. Is5days? A. ^=\, IsTdsys? -1 A A% 
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4. tt = i. laaodayis? AB = f 
a How much ia 4 of i? Jofi? J of J of i? 

23. How much ia f of J ? ^^5 of t^ ? ' 

24. How many timei b 2 contained in i ? How maeh is i 

,fi> 

25. How many times 2 in ^^ ? {To divide nfractionf we mul- 
tiply the denominator, or divide the numerator,) 2 in -^ .' 3 in 
A? 3 in H? 4in}^? ^ 

, 26. How much iatof-sfff of a month ? 4 of 4 of a month ? 
I of a month divided by 2 is kom much f How much is | of 
j^ of a month ? 

27. JamAp ^u | of a dollar, Rufus |, and Thomas the 
remainder of tlie ddlar ; what is Thomas' part .' 

28. William had | of a ticket, Henry 4, and James i ; what 
part of a ticket did they all own f {Find how many 8ths each had 
irst,) 

2d. What kind of fractions are the followmg, viz. i, }, ^, 7{, 

ejjoft? 
9h Reduce 4 to a decimal. 

31. What decimal is equkl to 1? i> A? V 

32. James has ,2 of a ticket, William % Thmau A •n' 
Harry the remamder ; how much does Harry have ? 

33. Wliat is the amount of ,3+ ,4 + ,1 ? 

34. Multiply ,6 by A '^^' ^' 

35. How much is ,5 of ,5 ? 

36. How much is ,3 multiplied by ,4 ? 

37. Divide ;34 by ,6. 

38. Divide ,8 by ,2. >, 

39. Divide ,6 by ,15. -^ 

40. From ,5 take ,25. 

41. 4^ of 14 is 2 ; 2, then, is j- of what number .' 

42. i of 4 is 2 ; 2, then, is i of what number .* 

43. 3 is I of what number ? 

44. 4 is "J of what number ? 

45. 5 iSfV of what number * 

46. 10 is i of what number ' 

47. 7 is -^ of what number ? 

Exerci8e9for the Siaie. 
3 7836945 X173K- A MM«66« 
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IM ARITHM£TiC. 

4.893645H.201- ^.4445}^. 

6. 7 IB tV of what number j* A. 490. 

7. 26 is J. of what number ? ^. 104. 
a 30£.13s.4d. + 100£.15 8.6d.-*-10d. + 15g. + lg.6a 

+ 4d +lid.=: A, 123i.68.4d.lqr. 

9. From 1£. 15 8. take 19 a. | d. A. 15 s. 11 d. 1 or. 

10. Multiply 16 by |. A. lOf . 

11. Divide 16 by |. ^.34. 

12. Mu'tiply t by 30. jj 25. 

13. Divide f by 30. A, gV- 

14. M Jtiply i of I by 15. A 5^. 

15. divide 4 of I by 15. A. ^. 

16. ^ man bought 4 hogsheads of molasses : the first con 
tain<» « 76| gallons ; the second 63f gallons ; the third 70| f»l 
Ion , and the fourth 59|- gallons. How many gallons in luf 
okole .' (Reduce the fractional parts to a common denomina 
-mT before you proceed to add.) A, 279t%%V» 

17. 3700T^-}-^+6+37A4- ioo8 g o q «=^. 3744,200006 

18. What is the value of ,990625 of a pound? 

A. 19s.0d. 3qrs. 

J 9. From 29 yeftrs, 5 mo. 3 days, take 23 hours 40 minutes 
A, 29 yearsy 5 mo. 2 days, hours, 20 minutes. 

JVo/e. When it is required to find the distance of time firoic 
one date to another, it maybe easily done by subtracting the fini 
date from the last, reckomng the months according to theii 
order in the year ; thus, January is Ist mo., February 2d mo. , 
&c. 

20. What is the difference of time between March 27, 1827, 
and February 15, 1828 ? 



(12) (30) 
1828, 2(1 mo. 15th day. 
1827, 3d mo. 27th day. 



/ncnmainginUreHj w rtelm 91 

days to the moithj mud 13 wtmOks •• Of 

year. 

Arts. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1823 ? A, 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; 
how long wss the note on interest ? 4. 1 year, 11 mo 19 lays 

23. A note, dated Nov. 15, 1820, was not paid till Die. 1, 
1828 *, how long was it at interest ? 4, 8 years, mo. 16 lays. 
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INTEREST. 

ZJNTJ1IU3ST. 

irXiXX. Q. If the interest of 100 dollars fori year U 6 do^ 
lars, what will be the interest of 200 for the same time ? Of 
aOO? Qf400? OfGOO? 

Q. What will be the interest of 100 for 2 years ? For 4 
rears ? For 10 years ? 

Q. What is that which is paid for the use of money eaUtdf 
A. Interest. - 

Q. Howy then, may it he defined f A. Interest is an allow- 
ance made by the borrower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year 
called t A. The rate per cent. 

Q. Why called the rate per cent, f A, Because per cent., or 
per centum, means, by the 100. 

<2. How, theny is interest computed f A, At so many dollars 
for each 1C«0 dollars, so many cents for each 100 cents, so many 
pounds for each 100 pci nds, &c. for 1 year. 

Q. How is it computed on a greater or less sum than 100, or 
« longer or shorter time than 1 year f A, Jn the same pi*opor 
tion. 

Q. What is the meaning ofjftr annum f A, Ench year, or 
by the year. 

Q. \rhatf then, is the meaning of per cent, per annum t A. 
6 dollars for the use of 100 dollars, 6 cents for 100 cents, &c., 
for 1 year. 

Q. When the rate per cent, is estahlished by law, what is th4 
irucest called t A. The leg^al, or lawful interest. 

Q. What is the legal interest in the JVeio Englani States * 
A. t per cent. 

Jfote. In the state of New York, it is 7 per cent. 

Q. fVhen there is no mention made of the rate per cent., what 
latepr^ sent, is understood f A. The XeseX rate. 

Q. What AS the sum lent called f . A. The principal. 

Q. When the interest and principal are both_ adaed together f 
what is it c&Hetl ? A. The amount. 



Since, at 6 per rent., tho interest of IDO cents for 19 mo. is 6 cents, tlw {»> 
tcrcst will always be | as many cents as there are months } that is, 1 the nma- 
ber of months ^vill express in cents the interest of $1 for said immiht, thus : 
the interest of ^^ for 12 months being 6 cents, 8 mo. will be 4 cents, for 4 Is | 
of 8 roo. \ and in the same proportion for anv length of time. < 

Now, as the interest of any sum orer 1 dollar is proportionally more, as 5 J 
^utlarif iot instance, the interest of which Is 5 times as many cents as the In- 
•crodt of $1, and as cents are lOOths of a dollar, it follows, that, multiplying 
«f,r denomination, as pounds, dollars, cents, &e., by \ the number of months, 
1/ i' gli^" ^ product that will bo the ir.terost, either in couti or lOOthf. ^jAU^^ 
Aro oiiSi'Jy brougiA into doJlars, or whole numbers, by cutting >fl twe t"*^^^^ 
Z ^rSlbct, (tfat Is, dividing by 100.) * 
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Am uuerui 0fMny sum of iolUn, pomuU, 
,^'f9r one year or mor^f we kave theJoBm^' 

y^ou proceed f ^. Multiply by | the nmnber of ^ 

/cut off two fibres at the right, (for dividing by 

Menial Exercises. 




1. What is the interest of f8 for 4 months ? J, 16 c 

2. What is the interest of i4 for 4 months ? ^. 8 cents. 

3. What is the mterest of Xi for 6 months f d, 6 cents. 

4. What is the interest of $90 for 2 months ? j9. 20 cents. 

5. What is the interest of i8G for 10 months? A. $4,00. 

6. What is the interest of $40 for t ; i , or 12mo. ? A. $2,40. 

7. What is tlie interest of $8 for 1 jr. 4 mo. ? A, 64 cents. 

8. What is the interest of $5 for 1 yr. 6 mo. ? A, 4^* cents 

9. What is the interest of $1 for 4 years? A, 24 cents. 

10. What is the interest of $8 for 2 mo. ? A, Q ots. What 
IS the amount ? A. $8,08. 

11. What is the interest of $6 for 1 yr. ? A. 96 cto. What 
is the amount ? A. $6,36. 

12. What is the interest of $1 for 4 yrs. ? .4 . 31 etf. What 
is the amount? A. $1,24. 

13. What is the mterest of 100 £. for 2 months? A, 1£. 
What is the amount ? A, 101 £. 

14. What is the interest of 10 £. for 1 yr. 8 mo. ? 4, l£ 
What is the amount ? A, 11 £. 

15. What is the interest of $2^ for 2 mo.? j9. 2 eta. 5 m 
What is the amount ? A, $2^25. 

16. What is the interest of $6^ for 2 mo. ? A, 6i cti 
What is the amount ? A, $6,56(. 

Exerdses for ihe Slate. 
I. What is the intere8tt>f $240,30 for 3 yrs. 4 m». ? 
3 yr#. 4 mo. » 40 m0. -s- 2 SB 20, Aa{f lAe mtm&er 4/ 



OPERATION. 
240;)0 
20 

$48,0600, Ans, 



In ikk ozSBplo, as then are two idacM tu canls la 
tha multipUeand, ibera will be two abo in the prodert . 
then, eatUnf off two more figofM, (Ibr dhUing bf lOQ^^ 
wo have fttiOe, Jlmr. 



2. What is tlie interest of $400 for 2 yrs. 6 mo. ? A, $00. 

3. What is the amount of |p00 for 4 yrs. 1 mo. ? A. $GSS,0O. 

4. What is the interest of $75 for 2 yrs. 6 mo. ? (1125) Oft 
fS50? (3750) Of $800? (120) Of$95f a425) Of $650? 
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INTEREST. ^57 

r,. What IB the interest of J1500 for 4 mo ? (30) For 6 
mo. ? (45^ Foi 10 mo. ? (75) For 1 yr. 2 mo. ? (105) For 
Hr. 8 mo. ? (150) For 4 yr8/2 mo. .? (375) For Cyrs. 3 mo. ? 

^Twhit^^e amount ofJ75 ^r 2 y«. 6 mo^? (8^) Of 
|250? (36750/ Of|800? (SSO) Of $9d.^ (10925) Of*650? 

^1\^haf istt^'unt of $615,75 for Sym. ^ (^^^ For 
llyrs. 1 mo. ? (1025223) For 7 yrs. 2 mo. ? (880522) A. 

^!1vhati8 the interest of $7650 for 3 yrs. 3 "JOv? (14D175) 

For 3 yrs. 4 mo. ? (1530) For 6 yrs. C mo. .? (298350) For 

8 yrs. 2 mo.? (99450) ^.$6999,75: wtono-rv 

'9. What is the amount of $7^50 for 10 yrs. 1 mo. .» (12037" 

For 2 yrs. 3 mo. ? (8512) For 1 mo. ? (7537) For 11 mo. i 

(7912) For 1 yr. 7 mo. ? (8212) A. $44,21 4.. 

— t ' 

IT ZJCXZb Sinoe dayi are always either SOtiis of a month, or ioim 

greater part, a«halTQa,dilB,4thfl,5th9,&c. ; thiu^ 1 day = ^ ; 2 days =; -^^ 

whteh, keing rodnood to itt lowest tcrmg, U -j^ ; 3 days =^ ;^ or ^ ; 5daya 

= A, <» 4 ; 20 day. = fg , or 3 ; it foUowi, that, if thme parts be dimin- 

iehed in the same proporUon as the months, that U, if half the fraciiotaal part 

be Uken for a mQltiptier. the produet will exprsu the mterert for the days la 

oanta, or lOOths, whhsh, divided by 100, as before, %nU be the interest required. 

To halve any thing, we divide by 2. 

Mfte. It will be recollectod, that, to divide a fraction by 
2, we can 
MuUiply the deionutuUarf or divide the numerator. 

1. What is the interest of $C0 for 15 days ' $60 

AnM,% ,15 

2. What is the inter^t of $24 for 10 days ? ^ $24 

10*if* = i8«». = i^2 = i,«wli^pllir I 

X What is the interest of $120,60 for 20 days > $ig0,60 

Ans. $ ,4020 

4. What is the interest of $360,60 for 19 days ? $360,60 
M*if»= ^««. ^ 2 «= iijmuHifUer. ^^ 

An$, $i;i4,lAlii 
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Hence, to find the inlerest of any turn for days, we Aam Ou 
fMotomg 

I. Hoio do you proceed first f A, I find what frsctional 
part of a month the days are, and reduce the fhtction to its 
lowest terms. 

II. JVhat do you make ike muUipUer f A, Half of this frac* 
tion. 

III. How do you halve the fraction t A. Halve the numO' 
rator, or double the denominator. 

IV. Mter you have multiplied by the fraction, what is to b( 
done with the product, to get the interest t A, Cut off twc 
figures, as bcforo. 

Mental Exercises. 

1. What is the interest of $120 for 15 days ? A. 30 ots. 

2. Interest of $60 for 15 days ? A, 15 cU. For 10 da. ? A, 
lOcts. 

3. Interest of$18 for 90 da..' A. 6cU. ForlOda.? A, Sets. 

4. Interest of $120 for 1 da. ? A, 2 cts. For 2 da. .> ^. 4 cU 

5. Interest of $60 for 3 da. ? ^.3 cts. For 6 da. ? A, 6 cts. 

Exereisesfor the Slate. 

1. What is the interest of $1200 for 2 da. ? 

2. What is the interest of $600 for 20 da. ? 
» ioy, = f^ = f ^3= J, miOMier 

3. What is the interest of $3400 for 15 da. .? 

4. What is the interest of $3600 for 10 da. f 

5. What is the interest of $726 fijr 20 da. ? 
C. What is the interest of $1200 for 1 da. ? fiW) For 3 

(60) For 4 da. ? (80) For 5 da. ? (l) For 10 d^ ? (^K 
15 da.? (3) For 20 da.? (4) For S^ da.? (S). .^.$16,© 

7* What is the interest of $120 for 8 yrs.4 mo. ISda. ? $120 
ik*muU^lierMthe4a9»MdmMtk9uS0k' 2 

eooo 

30 

jte.$6o;n 
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INTfiRMT \t» 

8. What it the intflrert of $1200,60 for 1 yr. 
10 mo. 34 da.? $1200,00 

1320060'' 
48024 



jfM. $130,868^ m. 

JVM«. When fl» daw afwinwrn number, it win oftenUniMbafiwndeoiH 

fwiient to find what ftMtaoaal part of a month half the days will be, wHhout 

hahing tha ftaelian afterward* } thu, for SO days, take 10 days s ^g =: ^, 



9. What is tha interest of $180 for 29 days ? j9. 87 cts. 
10. What is the amount of $180,60 for 2 yrs. 4 mo. 20 da. ' 
Jl $d06,486. 

J. What is the amoont of $36,60 for 2 yrs. 1 mo. 5 da.' 

A $41,205t^. 

12. What is the interest of$300 for I yr. 6 mo. 15 da.? (2775) 
For2yrs.6mo.15da.? (4575) For 3 yrs. 4 mo. 10 da.? (60u0) 
For 4 yrs. 4 mo. 5 da. ? (7825) Jl, $212,25. 

13. What is the interest of $600,50 for 2 yrs. ? (720G) For 
lyr.Smo.? (6005) For 2 vrs. 8 mo. 1 da. ? (9618) For 5 yrs. 

7 mo. 12 da. ? (2023C8) I\>r 8 yrs. 4 mo. 4 da. ? (30065) ^. 
$731,308. 

14. What is the interest of $700 for 1 yr ? (42) For Oi mo. ? 
•(2275) For 4 mo.? (14) For 20 da.? (2m). A $81,083. 

15. What is the amount of $60000 for 3 da. ? (60030) For 

8 da. ? (60080) For 9 da. ? (60090). .4. $180200. 

16. What is the mterest of $60 for 2 mo. 1 da. ? (61) For 2 
mo. 2 da.? (62) For 2 mo. 3 da. ? (63). .^.$1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ? (67) For 2 
mo. 8 da. ? (68) For 2 mo. 12 da. ? (72). Ji. $2,07. 

18. What is the mterest of $1200 for 12 yrs. 11 mo. 29 da. ? 
-1 $935,80. 

The forc^inff exaaiple, althoogh it ia as difficnU a one a« un»lly oocnre. it 
•olTed by one third of the wual number of figures roqoired by other methoda 



IT ZtXZXr* U if eiridont, that, when the rate ii either more or kw than 
6 per cent., the interart for the given rate will be a certain part of 6 per cent.} 
thus, 5 per cent, will be ^ aa much at 6 per cent., 4 per cent. 4 ft* much, 7 per 
sent. j> aa mniih, fce. 

To get 1^^ ^ of any number, we nnltipfy by the numerator, and divide 
by the denominator ^ and, aa the denominator will alwaya be 6, and the na 
aerator the given rote, hence, 
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IGO ARITHMETIC 

To find the interest of any sum, when the rate if not € per 
eent., we haye the following 

I. How do you proceed f A, Find the interest for 6 per cent, 
as before. 

II. How do you proceed next f A, Multiply the interest of 6 
per eent. by the given rate, and always divide by 6. 

1. What is the mterest of $600 for 1 yr. 2 mo. and 15 dajs, 
at 5 per cent.' 600 

74 mo. 
4200 
150 

4350 tat. a: 6 jier cmK 
5 
6)21750 
Ans. $3^25 iMLatSpertm 

2. What is the mterest of $240 for 2 yrs. 6 mo. at 1 per cent. 
(6) At2j»ercont.? (12) At4 per cent.? (24) At 6 percent. 
(36: At ft per cent.? {&)) At£i per cent.? (3^ A. $171. 

^ 3. What Tb the interest of $4& for 3 yra. 2 mo., at 15pe 
cent.? (228) At 20 per cent. ? T304) At 1(51 per cent. ?(lC34a 
At 15i per cent. ? (235(30) At 7 per cent. ? (10640) A 

*T wL is the interest ofJgSOO for 15 mo at 2| per cent. 
.^ 1^ ? (630) Fiom^March ICth, 1820,10 Mwch lOth, 1834 

December Ist, 1830? A, $2^. 
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INTEREST. 161 

H JUCnr. A concise and practical Rule for the State of 
New York, in which the interest is established by law at 7 
per cent. It has been remarked, that 7 per cent, is { of 6 per 
tent. ; that is, ^ more than 6 per cent : Hence, 

Q. To find the mterest at 7 per cent, what is the 

'A. Add \ of the interest, at 6 per cent, (found as befiue), to 
itself; the sum will be the interest at 7 per cent 

A*ce«. The intorett for anjr rate per cent, may be fovnd in the samemaii- 
fler by lubtracting, when the given rate is under 6 per cent., aad'addinK. wben 
it is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 

Ntw Method. Old Method. 

^360 A 360 

— i _! ' 

J) $ 1,20 al^per cent. 1=^^^)2620 
20 210 

Am, $ 1,40 (Ulper cent. 15=^)105 

5=i) 35 

Ans. $1,40 

ceSt T^A ^BO ''**°'®"* ®^ ♦^ ^^' ^ y"- * '"®» »* 7 PW 
3., What is the amount of $120,60 for 1 yr., 6 mo., 10 da., at 

7 per cent. ? Ji. $133,497V5r m. 
4. What is the amount of $241,20 for 6 mo. 20 da. ? ^25056^ 

Fori mo. Ida..? (242653) FoTl yr4 mo. 5da.? (^^^ 

2 yrg. 6 mo. 25 da. ? (284^82) ^. $1041,761+ ^^^^ 

IT XJnr. Since 6 per cent, is $6 on $100, that is, xfc of 
thejprmcipid, and 5 per cent, yftir, &c., hence, 

To cidculate the interest at any rate per cent., whea the 
Uino IS 1 year, we proceed as foUoWs : ^ ' ^^ ^ 

ash^i *''^ ^ ^ ^^^ ''''^'' «M« ctrt 0/ < w Jigures, 
16 
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te ARITHMma 

1. What is the inteiest of 
"',40 for 1 yr., at 9 per cent? 



$220,40 
9 



$19,83e0 Am, 

2. What is the interest of" $1200,30 for 1 yr., at 12A per 
e«nt.? A. $150,03,7. 

3. What is the amount of $80,10, for 1 yr., at 2.^ per cent. ' 
(82102) At 5 percent.? (84105) At 10 percent.? (8811) Ai 
4i per cent.? (83704) At 19| per cent. ? (95919) 

. A. $433^4+ 

IT XiJLVIb Commission. Q. IVJim an aUoicance of so much 
vet cent, is made to a person called cither a cor respondent, factor ^ 
or broker^ for buying , or assisti^s in huying and selling goods 
for his employer y wltat is it callmf A. Commission. 

Rule. Since commission, insurance, buying and selling stacks, 
and loss and gain, are rated at so muck per cent., withnut regard 
to time, how may all these be calculated f A, Multiply by the 
rate per cent., and cut off two figures, as in the last rule. 

1. What would you demand for selliBg $400 worth of cotton 
for 2i per cent, ccinmission ? 

rl X 3|, <nu( evlting offlicofigvares, = $10, eommlssion, Avs. 
My corresponcfcnt informs mc that he lias purchased goods 
to the amount of $5000 ; what will his commission amount to, 
at 2.:^ per cent. ? A. $125. 

3. What must I be allowed for selling 300 pounds of indigo, 
at $2,50 per H>., for 2 per cent, commission ? (15) For 2i| pe- 
ccnt. ? (50625) Tor 5 per cent. ? (3750) For 64 per cent. 
(4875) For 7 per cent. ? (5250)- A. $174,374. 



per 



iKStTRANCE. Q. JVJiut is the altotcancc of so much per cent, 
made to persons, to make good the losses sustained by firs, 
Mtorms, 4-c. called f A. Insurance; 

Q. By what name isf the instrument that binds the contracting- 
parties cuUedf A. Volicy. „ ,» /, « • 

Q. What is the sum paid for insurance called f^ A. I'romium. 

1 What will bo the premium for insuring an East India ship 
valued at $25000, at 154 per cent. ? . -^^ J^^ 

2. What is the proraium for msuring $2600, at 20 PfJ cei^? 
(jm) At 30 per cent.? (780) At 1^ percerit.? (481) 264 
percent.? (689) ^.$2470. 

Stock. Q. Wltat is the general name for aU moneys tnvetttd 
ta trading companies^ or the funds of govemmtntf eaUm 

A. ntock r- T 

Digitized by V^OOQIC 



1NTERK8T 1<» 

Q. When $100 of stock selUfor $100, koto is the stock s^id l# 
hef ^. At par. 

Q. When is it said to he above paty and when hdow far f 
A. When $100 stock sells for more than $100, it is said to Im 
above par ; whon for less than 100, below par. 

Q. WJicn it is above par^ what is it said tobef A ^^ much 
advance. 

1. What is the value of $2500 of stock,, at 106 per cent; 
that is, G per ccn^. axlvanco ? Ana. $3500 X 106 » 4^650. 

2. What Is the value of $1000 of msurance stock, at 95 per 
cent. ; that is, 5 per ftvnl. below par i* A. $950. 

3. What is the value of $12i>0 of bank stock, at 3 per cent, 
below par ; tli^t is, 07 per cent. ? (1164) At 1 12 per cent., or J 2 
per cent, advance? (1344) At 87^^ percent..? (1050) At ISJl 
per cent, advance ; that is, 112J^ per cent..? (1350) A, $4908. 



Loss AND Gaw* 1. Bought a jpiece of broaddotii for ^^; how 
much must I sell it for, to gain 10 per cent. ; that is, 10 per 
eent. advance, which is 110 peir cent, on the cost ? #80 X 110 
«s$88, Ans, . ^^ 

2. BougV.t a hogshead of molasses fbr^ $50, and 5 gallonn 
having leaked out, 1 sold the remainder at IK) per, cent, loss; 
that isj 10 per cent, below par, being 90 per cent, on the cost ; 
what did I get/on it? A. $45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
nme so as to gain 20 per cent. ; that is, 20 per cent, advaote, 
or 1580 per cent on tlic cost ? A. $60. 

4. Bought rum at $1,25 per gallon ; and, by accident, so much 
leaked out, that I am content to k)8e 20 per cent. : how must J 
•ell It per gallon ? j^. $1. 

5. A merciijint bought 400 barrels of lL3ur for $3500 ; how 
must he sell it per barrel, to gam 25 per cent. ? A, $10,9^. 

6. Bought sugar at 15 cents per lb. ; at what rate must I sell 

** \ .'/ilS^ *^ ?"" ^^ P"*" ^^^^' • (1®) S** a« to gain 25 per 
cent. ? (1875) 30 per cent. ? (195) 40 per cent. ? 721) 45 net 
eent.? (2175) 50 percent? (225) 65 per cent. ? (5^75) ^ 
percent.? (2G25) 90 per cent.? (285) *^100 per cent., or to 
double ray money ? (30) ^. <^,31. «i, w lo 

7. Bouflrht 100 tierces of rice, each tierce weighing 300 lb«. 
net, atOl^cMButsperlb.j (1875). 30 pipes oCwilw for $1,124 nor 
¥^J\l Jif^^^l ^J'^^«- o^ ruiTlbr 90 cents per giUloii: 
(171010) 40 barrels of flour for $7i per barxel; (300) ind 40 
badielsofsaltfor7s.6d or $!,& per bushel; (50) fowmuS 
Bsast all the said articles be sold for, to gain 50 per C6nt., beinff 
160 per cent, on the first cost? j^. $9971,40. »>"^»K 
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'^ ARITHMETIC. 



E. Twiej Rate per cent.y and Amomt ginen^ to 
find the Principal. 

*♦ « ^}^ V^ ?,f "»*y monov, pat at interest for 1 yr. 8 mo. 
ml^ cent., will amoimt to f320 ?. 

4-JM!lO^#9M,^«f' ^ ^'^ ""** ^ ""*"• " **'^^ ' ^" ♦^ 

^B. ^^thmy wndd Vim proceed to Jind the prmeipal 9 
A, Dnnde the given amoimt by the amoimt of $1, at the ffiven 
rate and time. ^ 

a. What principal, at 6 per oent, in 5 yeare, wiU amount to 

3. What principal, at 6 per cent., in 1 year 2 mo., wil 
amount to $642. A, ^. ' ' 

4. What principal will amount to $691,50 in 2 yrs., 6 mo., 15 
da.,at6pf»roent.? A $600. ^ ^ J * > 

5. A correBDOttdent has in his hands |{2]0, to be laid out in 
goods ; after deducting his own commission of 5 per cent., how 
much will remaui to be laid out. 

It U eridMit, that tlM oonmiMioii whickha lecoived, added to tte iimmim feiA 
out, miMt make ISnO: hence, %810 may be considered the amount, and tlM. 
money teid oat the principal; ooneeqaently, the question doe? not diilbr mato 
liaUy from the fo#e«oing. In such questions as these, in which time is not 
Bsapide^ thtf aaeont efai is the rate per cent, added to $1. 

It fnll be leooUacted that 6 per cent, is &ccnts on 100 cents, or il ; S bM' 
CMt.,'tr cents } the amount, then, offl, at 5 per cent., is 5 cenU addbd t»|l, 
maUng $L05 *, then |910 -S- $1,05 =s «900, Jin*. 

6. A nctor receives ^1040 to be laid out in goods, after de 
ducting his own commission of 4 per cent. ; how much doea 
his commission amount to .' 

The sum laid out, fimnd as befim, is $1000 \ then, 1040— 1000 s flO, com- 
nissioa, tJkfS>jAisiPir« 

7. A (actor receims $2100, from which he wishes to deduct 
hi» eommission of 5 per cent. ; what will his commission 
amount to ? A. $100. 



Discount. 1. William owes Rufos $1272 to be paid in 1 
year, withovt interest ; but Rufus, wanting hb money imme* 
diately , says to William, I am willhig to allow you 6 per cenL 
the kwflil nterent, if von wiU pay me now j what sum ought 
WiOiaas to pay RuAu t 

Ik is eeidsnk that he oosht to pay JqH such a sum, as, put at inlerasi, wwU 
in 1 year asMMUi to tlVS ; or, m other words, such a principal as wooid. 
aanout to $1979. This qosslion, therefoce, is solved in the sanio maossi ar 
the fraeedliig 

$1272 H- $1,06 « 1200, iht Ans. 
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INTEREST 166 

^. JVhat is cii allQwance made for the payment of a sum of 
money before it becomes due called f A, Discount. 

Q. What is the sum called j which, put at interest, would, m 
the given time and rate, amount to the gioen sum or debtf A 
TIio presont worth. 

«^. In calculating interest, what would the present worth be 
called ? A. The principal. 

Q,. What would the given sum, or debt, be called.^ A, The 
amount* 

Q. What is the 4iscount of any sum equal to ? A, Tlie in- 
terest of its present worth for the same time. 

Q. As operations in discount are substantially th^ sam€ as in 
ike preceding paragraph, what is the rule, tohich was there 
given, that is applicable to discount f 

Rule. Divide the given sum, or debt, by the amount of $1, 
at the given rate and time ; the quotient will be the present 
worth. 

Q. How is the discount f0«nd.^ ^ By mbtracting ths 
present worth from the given sum or debt. 

Jfiote, It wil! bo rocoUectod that, when no por eont. ii msRtioncd, 6 por cent. 
IB nnderstood. 

2. What is the present worth of $133,20, due 1 yr. 10 mo. 
hence ? A, $1<^. 

Proof. 3. What is the amount of $120 for, 1 yr. 10 mo. > 
(Perform this example by the rule for calculating interest) A 

4. What is the discount of $660, due 1 yr. 8 ipo. hence? 
„ ' A $60. 

Yroot. 5. What is the interest of $600 fi>r 1 yr. 8 mo. ? 

6. What is the discount of $460, due 2 yrs. 6 uk>. IwUcd ? 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
henca ? A, $1000: j mo. 

8. Bought goods to the jamoiuit of $520 on 8 n^o. er«dit ; how 
much ready money ou^t I to pay as an equivalent ? A. $500. 

9. Bought goods in Boston, amountmg to $1854, for which 
1 gave my note for 8 mo. ; but, being desirous of taking It up, 
at the expiration of 2 months, what sum does iustice reculro 
me to nay? A. $1800. ■* ^ 

10. What is the discount of $615, due 5 mo. hence { 

11. What 18 the present worth of $1260, due 10 mo. henco ? 

ft Wiiy^'^^'rt^^!^ *" '^^- '''^' 

d^^^Si^t 10 the present worth of <^l-50, due 6 mo. braot? 
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toe ARITHMETie. 

(50) Of $2C»4. due -1 mo. hence ? (200) Of $13000, duo 5 ym 
hcnco .-» (lOOO(i) Of $U440, due 3 yrs. hence ? (SOOO) 

^.$18850. 
, due 6 mo. hence ' 
lu mo. hencp " (479060. 
yrs. hence ? (41532^ 
A, $2348,421 +. 



Due 



, Tme^ Rale per cent.y and Interest ^ beini 
given^ to find the Principal, 

1. Whmt tain of money, put at interest 1 yr. 8 mo. at the rat? 
ofG per eent.) wHl gain $SO|t>0 interest ? 

RuLs. ihw, then, v>ovid you proceed f A, Divide t)ie givei 
gain or interest by the interest of %\ at the ffiven rate and 
&na ; the footieiit will be the principal required: 



2. A certain rich man has paid to him, every year, . 
interest money ; how much money must ho have at intetest ? oi 
what prinpipai will ffaiu (48,000 in 1 year, at G per cent. ? 

'^ A. $800000. 

3. If a man's salary be $12000 a year, what principal at iit 
tefest for 1 yr. at C per cent, would gain the same .' 

■^ A, $200000. 

4. Paid $45, the lawfiii ittterest on a note, for 2 yrs. Orao. , 
what was the nice or principal of the note ? A. $300. 



The Frindpalj htteresty and OHb/ic, b^ng 
tpveny to find the Rate per cent. 

1. If I have $2000 at interest, and at the end of the year I 
■iMTOld receive $190 interest, what rate per cent, would that 

l!l«iiiC«*-Mt^|aOOOatl|MrceiU./0rlyMrt9|QO; f Aer^ort, $190 4- 90 
« $0, tiUf if » JMT cent., a< r«t< refico-e^ 

RttE. How, then, do you proceed to find the rate per 
cent, t A. Divide the given interest by the interest of the 
en «?ib, at 1 per cent, for the given time ; tlie quotient wm 



ts 



I the required rate. , - 

ar. If I receive $150 for the use of $600, 1 yr. and 8 mo., what 

yrs. 6 mo , 

by Google 



b the rate per cent. ? 4. 6 per cent 

5^'ir I iAy $^for the ^8e of $2000 for 2 yrs. 6 mo , wh»l 
is the rate per cent ? A. i^ei cent 



INTEREST. 1^ 

When thv/pricft8 of goods are given^ to find what is ike 
Rate per cent, of Gain or l^ss^ 

t. A merchant bought cloth for $1^30 a yard, and^Bold it for 
^1,50 ; what was the gain per cent. ? 

In iJiis example, we are reqoireil to find the rate per cent. The prooess, 
then, «f finding it, is gulwlantiklly the lame ae in the forcgoinf examples. 

It has been rcmarlicd, that 6 per cent. Vk tt centt on 100 cobU ; ti|at w, t^ 
Inlcrest is y J ^ of the principal j which, written decimally, is ,06 j 5 per cent 
is T#TT = ,05 i 25 per cent, is ^ = ,25 •, that Is, the rate may always ba 
eoniidered a decimal carried to two plaoee^r lOOihs. ^ In the last example, by 
subtracting $1,20 from $1,60, wohaw 30 cents gam on a yard, which is 
jJ^ of the first cost j -^ == ,25 = 95 per cent., tAs Answer, 

Rule. How, then, do you proceed to find the rate per cent, 
of sain or loss f A. Make a common fraction by wntmg tho 
gam or loss for a numerator, and the cost of the article the do- 
nominator ; then change it to a dccjmal. 

2. A merchant bought molasses for 24 cents a gallon, which 
hd sold for 30 cents; what Was his gain per cent. ? 

j9. ^ =s 25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which seve- 
ral gallons having leaked out, he sold the remainder for $60; 
what did he lose per cent. ? . ,^ ^ 

In this example the decimal is ,3; which, carried to two 
places, IS ,20 = 20 per cent., the Answer, 

4. A man bought a piece of cloth for $20, and sold it for $25 
wliat did he gain per cent. ? A. ^ per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9 ; 
what was the gain per cent. ? 

As two decimal places only are assigned to the rate per cent., ,125 is 12^ 
ss 12^ por cent., that is, tlie third place is so many tenths of 1 percent. ; thus, 
I per cent, is ,01, and i per cent, is ,005 = ^^ or | ofl per cent. 

A, 12i per cent. 

6. A morchant bought a quantky o£ goods for $318,50, an^ 
sold them again for $299,3U; \duit was his loss per cent. ? 

A, 6 per cent 

7. What is the ^ain per cent, in buying rum at 40 cents a 
;vallon, and 8oUin|f it at 42 cents a gallon ? (5) At 44 cents > 
(\0) At 46 cenls ? (15) At 50 cents ? (25) At 54 ceuU ? 
(35) At 60 cepU ? (50) A, 140 per cent. 

8. Bought a hhd. of molasses, contunuie 112 gallons, at 26 
sents a gallon, and sold it for $ ,286 a gallon; what was tho 
ivhole gain,* and what was the gain per cent. ? 

A. $2,912, and the gain ,1 ss 10 per cerU. 

9. Boagm flour at ^ a barrel, and sold it for $10,80 a baf 
gel : what wis the gain per cent, f A. fiOpw —ni. 
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taB> ARiTimETie. 

*u*\^^' ^'"^f Ji?"® ^**' ^^^> *"^ * cJ^^^w fof 1^50, and set 
the chaise for $350, and the horse for $100, what is my caiu 
^Ii®*?r-/ "^- ♦ »^25 = 12i per Qent. ^ ' - ^^ 

11. If 1 buy cotton at 15 cents a pound, and sell it for IC* 
?f?» ** should I gain m laying out $100 ? Ji. $10 

12. Bought 20 barrels of rice for $^0 a barrel, and paid fat 
fi-eigl^t 50 cents a barrel ; what will be raj gain per cent, io 
IMiling it for $25,62^ a barrel ? Jj, 25 per cent. 



The Principal, Rate per ceiU.y and Interest 
being given, to find the Time. 

1. Williarai received $18 for th« interest of $200 at 6 pet 
cent. ; how long must it have been at interest ? 

= lilrear#,t*er«jii«r«rf£im«, .tfn*. ' ' ' ^ 

Q. What, then, is tlie Rule ? Jl. Divide the given interest 
by the interest of the principal for 1 year at the given rate, 
the quotient will be Mm time required, in years and decimal 
parts pf a year. 

2. Fai^l $36 interest on a note of $600, the rate being 6 per 
eent.; what was the time P A. 1 year. 

3. Paid $200 interest on a note of $1000 ; what vyas the time, 
the rate being 5 per cent. ? J. 4 years. 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent ; how long was the note on interest ? 

A, 2,55 yrs. 55= 2 yrs. 6 mo. 18 da. 



OOASPOUHD ZHTBRBST. 

IT XiXZZb 1. Rufus borrows of Thomas $500, which ho 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per eent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
t^a years } 

In Uiis example, if RuAn had paid Thomas at the end of the fint year, the 
InUrert would have been fSOO X 6 ^ $30, which, addod to the prineliiel, $500, 
thus, SOO -|-30, = 630, the mm or amount jostljr duo Thomaa at the end of the 
fint year } but, aa it waa not paid then, it is evident, tiiat, for the next year« 
9d year,) Thomas ought to receive interest on $530, (being the amount of the 
first year). The interest of $530 for 1 year is 530X6 s= $31,80^ wh|ch, added 
to$bJO, » 561,80, the amount for 9 years • {lenoe, $561,80 —$500 =$61 ,80, 

TMa node joTcominitinf int«rest, aHhoagfa itr^y^, ii pot authoriceJ faf 
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COMPOUND INTEREST. «» 

Q. f^hen the iiUerest is added to the principal, at the end qf 
S year, and on this amount the interest calculated for asutthir 
year, and so on, tohat is it called t A. Compound InteroBt. 

Q. HovD, then, may it be defined t j9. It is interest on both 
principal and interest. 

Q. iVhat is Simple fntcrest f ^. It is the interest on tlM 
principal only. 

Hence we derive the following 

BUIiE. 

I. Ho^o do you proceed f A. Find the amount of the princl- 
oal for the lut year, by multiDlylng as in simple interest; thrc 
of this amount for the 2d, and so on. 

II. lloto many limes do you multiply and add f A. As mat j 
times as there are years : the last result will be the amount 

III. How is the compound interest found? A. By subtract 
Ing the given sum or nrst principal from the product. 

Mart Exerdaea for the Slate. 

Q What is the compound interest of $156 for 3 ytu. f 
ft 156 =s gw^ «n«, orJfrstpriiuipaL 
6 

9^s=i*tere»t,and 
156 ssprauipal,eddei together. 



165y36 3SS aaiMflU, w pTMcipmlftr Qd f Mr 
6 



9,9216 as Mmpound interest Sd year, and 
165,36 ss prindpal Sd year, added Ugetker. 

175,2816 ss amount, or principal Jbrdd fear 
6 



10,516896 = eompoand nUeren 2d year, and 
175,2816 =s principal 3d fear, added together 



185,798496=d 

156 sss first prmeipal enHraeted. 



Ans. $29,798 , r^eeitng the three loot figures, as ^tr^fUngvahu 

4yemra,atc(] 
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3. Wliat will be the amoont of $600 for 4 yemra, at C(Mn|KMiD4 
mlorest.' A. $631,2*38^+ 



170 ARITHMETIC. 

4.. What is the amonnt of $500 for 4 yean, at simple interesi 7 

f« Wbat will be tlie amount of $700 foe 6 years, compoiind in- 
lercst? ^. 936,767^-f . 

6. What will be the amoont of $700 for 5 years, at simple inter- 
est? A, 1910. A* 

7. What will be the amount of dlOOO for 3 years, at com- 
wund interest? (1191010) $1500 for 6 years? (21277786) 
•2000 for 2*years? (224720) #400 for 7 years? (601452) 
A. 16167,446^-1-. 

8. What is the compound interest of $150 for 2 years ? <'1854) 
•1600 for 4 years? (4199631) IllOdO for 3 years? (191016) 
•668a for 4 years? (H90869X $600 for 3 years? (95503) 
A, $2216,896-j\y-f. 

9 What is the compound inlerpst, of $€00,50 for 2. years, at 2 
r*r cent. ? (242602) At 3 per cent. ? (365704) At 4 per cent. ? 
C49000S) At 5 per cent.? (0^5512) At 7 per cent, t (870124) 
AtljOTCrcen^? (126105) A. $331,50. 

Id." What is the difference between the simple interest of $200 
for 3 years j aad'' tho compound interest for the same time? 
A. $^,203^2^. 

1|, What IS the compound interest of. $600^ for 2 years 6 
months? 

In calculating the compound interest for months and days, first 
find the amount for the years, and on that amount calculate the 
interest for the months and days; this interest, added to the 
amount for the years, will be the interest required. 

A. $94,33,44-. 

12. What is tl^e compound interest of $upa. for 3. years 4 mo. 7 
A. 107,418^-f-. 

13 Wiiat is the diflfercnee between the simple and compound 
interest of $200 for 3 years? (22032) For 4 years 6 mo. ? (60702) 
For » years 8 mo. 15 da. ? (17706) A. $10,044. 

As the amount of $2 is twice as much as $1. $4, 4 tunes as much, 
&£., hence, we may make a table containing tlie amount of the 12. 
cr $1, for several years, by which the amoimt of any sum may be 
•uJLy found for the same time. 
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COMl^OUND INtExiEBt. 



•l*i 



TABLE, 

Showing llie amount of 1£, or $1, for 20 years, at 5 uid 6 per 
cent., at compound interoBt. 



Yean. 

1 

~r 

Z 
4 
5 
6 

7 

8 

U 

10 


Sperent 


epc^ceot 


Tean. 
11 
12 
13 
14 
15 
16 
17 

18 

To" 

20 


S per cent 


CpercMt. 


1,05000 


1,00000 


1,71033 


.1,89829 


1,10250 


1,12360 


1,79585 


2,01219 


1,15762 


1,19101 


1,88564 


2,13292[, 


1,21550 


1,26247 


1,97993 


2,26090 


1,27(528 


1,33822 


2,07892 


2,39656 


1,34009 


1,41851 


2,18287 


2,54a35 


1,40710 


1,50363 


2,29201 


2,69277 


1,47745 . 


1,59384 


2,40661 


2,85433 


IA'^132 


1,68947 


2,52605 


3,02559 


1,62889 


1,79084 


2,65329 


3,20713 



14. What is the compound interest of $20,15 fi>r 4 years, at 
6 per cent. ? 

By the TahUj ^1, at 6 per cent, for 4 years, is $1,26247, 
X $20,15 == $25,438, amount j from which $»),15 Jidt^ aubtraxH 
ed,ZeorM.$C,288A4.. 

15. What is the amoimt of $10^50, at 5 per cent for 2 yean ? 
(115762) For 6 years? (140709) For 8 years? (155iaQ For 
15 years? (21S280) For 17 years? (240661) For 20 years i» 
(278595). $114,914 A +, Ji. 

Any stiro^ at simple intorort, will double itself in 16 jrean 8 vaxnXhii Wk at 
eompounii, in a littio more than half thai time ; that is, in 11 years, 8 months 
tDdaSdavs. llenoo, we see that ilicre in considor'able diflerenoo in a Aw 
rears, and \^hen compound iiiicrest is nermittetl to accumulate for ases, it 
kmounts to a sum almost incredible. If I cent had been put at compoimd in- 
terest at the commencement of the Christian el-a, it woiflU^iiure a^oimM at 
Iho end of the year 1837, to a sum greater than could be ebntained m six mu- 
lions of glolies, isach equal to our earth in magnitude, and all of soad ^iL 
while llio simple interest for the same time would have amounted to on!jr 
about one dollar. The following question is inserted, more for the sake of ex- 
emplifying the proccding statement, than for the purpoeo of Its solution. The 
amount, howcA'or j dt compound interest, may be Rwml, without much derplexl- 
ly, by asce,rtaining ihc amount of 1 cent for 20 years, found by the Table, then 
making this amount the princi|NiI for 90 years more, and so on lor the wholn 
nnmber of years. 

16. Suppose 1 cent had been put at interest at the comrnenoemert of the 
Christian era, what would it have amounted to at simple, and wli4i ateoni- 
•Mund Interest, at tlie end of the year 18^7 ? A. Simple, $1,106^ f«nk^p(Nind 
tl796r6474O475JttSBM7O7OO914g7471I96OO7809OQM|i^ netfrt)^. 
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173 ARITIIMKT^C 

zsQUATzonr of paywzsnts. 

IT ZJCXXZ. Q. IVhat is the meaning of equation ? j9. Th^ 
' in gC making equal. 

^. What 13 equation of paymmlst A, It is the method of 
finding an equal or mean time for the payment of debts, due vX 
(Afferent times. 

1. In how many months will $1 gain as much as $2 win 
gain in 6 months ? ^. C X 2= 12 montlis. 

2. How long will it take $1 to gain as much as $5 will gain 
in 12 months ? A. GO months. 

3. How many months will it take $1 to be worth as much as 
the use of $10, 20 months } A. 200 months. 

4. A merchant owes 2 notes, payable as follows: one of 4^8, 
to be paid in 4 montlis ; the other of $6, to be paid in 10 months , 
but ho wishes to pay both at once : in what time ought he to 
pay tliem } 

4 X 8 = 32 ; therefore, i^for 4 mo. ^^i for 32 mo., and 
. 10 X 6 = 60 J therefore, $6 /or 10 mo. = $ I for 60 mo, 

L 14 92 

Therefore, he might have $1, 92 months, and be may Keop 
Q $14, 'x^ V^^^ ^3 long; tliat is, i^ of 92 months, which if 

g 92^14, = 6mo. 13i|da., ^5. 

j. q. Hence, to find the mean time of payment, tohat is the 

i Rule ? A. Multiply each payment by tne time, and the sum 

of these several products, divided by the sum of Uie payments, 

will be the answer. 
i JVote This rule proceeds on the supposition, that what is gained by Ilqo^ 

ing tho money aflor it is due, is equal to what is lost by paying it before it n 
.: due But this is not e^cactly true, fur the gain is equal to thu interest, white 

S the loss is equal only to tho discount, which is always less than tho interest 

I However, the error is su trifling, in most cases which occur in busiooss, as ooi 

to moke any material difference in tho result 
j 5. A owes B $200 to be paid in 6 months, $300 m 12 months, 

$500 in 3 months ; what is the equated time for the payment 
i of the whole.? A. G^. 

6. What is the equated lime for paymg $2000, of which ' 
$^00 is due in 3 months, $360 in 5 months, $G00 in 8 montlis, 
and the balance in 9 months ? A. C/^j = C^f months. 

7. A merchant owes $600, payable as follows : $100 at 2 
months., $200 at 5 months, and the rest at 8 months ; but he 
wkhes to pay the whol<) debt at one tune : what is the just 
time for said payment ? A. G months. 

8. 1 owe as follows, vix. to A $1200, payable m 4 months; to 
B ^00, payabli^ in 10 months ; to C $(>»), paVaWc in 2 years 
Ic V $1<W0, ymyable in d^ Vtaifn^ to E $1270, payable in 20 
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KUUATiOS OF ?AlEMfiiNTS. 1* 

aiontlw ; and to F $500, payable in 4 years j now, what would 
be the equated time for ^ymg tb$ wbol9 ? S. 23^if9 months 

Questions on the foregoing. 

1. A raan bought a barrel of flour fbr 2X 15 s. 6 d., a hhd. of 
molasses fbr C£ 15 s., and a barrel of brandy for S£ 15 8. ; what 
did the whole cost ? JJ. 18£ 5 s. 6 d. 

2. What wiU 0600 yards of cloth cost, at ft ,50 a yard? (4800) 
At f, 334? (3200) At $,25? (2400) At$,20T aSSO) At 4,1^' 
(1600) At$,12i? (1200) At $,64? (600) At$,5? i[480) 
A. $16200. 

3. Wliat is the product of 2 s. 6 d. muhiplied by 2 ? (5) fly 
4? (10) By 7? (17-6) By 10? (1^) By 12? (I-IO) w3. 4£ 
7a. 6 d. 

4. Divide 21£ 19 s. 9 d. equally amonir 6 men ? Ji. 3£ 13 • 
3id. ^ 

5. Reduce j, f , and i, to the least common denominator. ^. 

o. Change 2000 francs to federal money. j1. $375 

7. rihy -f ,3 -h t^Stt + 673 -|- TriftnrTr. ^. 673,37505. 

8. Change 4500Jt. English or sterling money, to dollars of 
4 b 6 d. each. ^. ^^00. 

9. What is the interest of $21,20 for 6 months? (636) For 
H months 15 days? (371) For 1 J month ? (159) For 10 days* 
(35) For 5 days? (17N For 4 days? (14) j?. $1,23 24-. 

10. What IS the amount of $3o0, at 7 per ccftt., for 1 year ? 




Ji. $765,602. 

12. What b the corapflntiid interest of $560 for 4 yrs. ? a4e0871 
For2yr3.6mo.'' (88(f92) For 3 yrs.? (106968) Jf. 342,041 

13. A merchant bought goods amounting to $368,925 readv 
money, and sold them again for $488,75, payable in 2 yrs. « 
mo. ; how much did he gain, discounting at 6 per cent. ' 

(^i»tf tkipreunt worth of $488,75 fi^st, ih4n FuMraet to find the gain.) 

14. Bought com for $,60, and sold it for $,72 ; what wi the 
ga>n per cent. ' d. 20 per cent. 

J^t Bomj)4 4a caUona of molasses, at 27 cetifs a gallon ; but, 
by accident, 4 gallona leaked oat ; at what rate miSit I sell the 
remainder per gallon to Iom nothing ? and how mueh to ffais 
<» the whole cost 20 per cent. ? * 

i 
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r-' AEITHMETIC. 

aUXB OP IVRBB, 

OK 

sxacpus raopoaTzoN. 

What ^u" 3 to«^^^^^ "^^ M?}*^' '^^^ '""^J* »^ 51 a bushd 

w^* ♦^^^i^."^^ of cloth coBt 60 cents, how mncli is it a yard 
Wiir DcT? WilfsoO^ ^ ^'*" ^ *'*"'*' ^"""^ ^ ^^'" ^ *'®"*' ' 

6. How many pounds of cheoso will 12 cents buy, if41ba. 
cost 48 cents ? How many will 24 cents buy ? How many wit 
(•0 cents ? How many wfll 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels will 
e doHars buy ? _(Finrf f A« ro/wc of 1 iZwi.) How many wiU 8 
doflarsbuy? How many will 12 ? How many will 24 ? How 
many will 36 ? How many will 48? How many will 60 ? \lo^ 
many will 100 ? How many wiU 150 ? How many will 300 ? 
How many will 400 ? How many will 500 ? How many wU. 
80O? How many will 2000 ? How many will 3000 ? Hoa 
many wiD 40000 ? 

. .®*i^y**^ "^^^ ^^ cents for 4 oranaes, how many cents wiU 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If XOO oranges cost 400 cents, how many cents will 4 cost ? 
What will 8 cost ? What wiU 25 cost ? What will 30 cost .' 
What will 50 cost ? 

10. If 4 tons of hay will keep 2 cattlo over the winter, how 
many tons will keep o cattle the same time ? How many 8 
How many 10 f How many 20 ? How many 40 ? Hojr 
many oO ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, wha^ 
will 2 cattle eat ? What will 3 ? What will 5 ? What wi.. 
20? Wl»twill50? What will 200? 

12. If 2jpcnknirc8 cost 25 cents, what will 3 cost? Wh^ 
Will 4? Wliatr.ai8? What will 12^ What will 16? 
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RULE OF TIIREB. i7b 

n If vou iiav 26 cents for 2 itikBtuida, how many cents will 
b,iy3? ^WiSbuy4? 5? 6? 7? 8? 9? 10? 20? 
:»? 40? 

14. If § of a yard of broadcloth cost 4 dollars, what will f 
cost ? (if f cost 4 doUarSf | wiU cost 2 dollars.) What will 
I? Whiitf? What J? Whatf? WhatJi? What l| 
What If ? What 1^ ? What if ? What if ? What 2 yards 
What I ? {Ifi make 1 yard, then 1 yard and i arc f .) Who i 
will-HP^ofa yard cost? What V ? What V" ? What \«- . 
What 3^? What 3 yards? _ 

15. The interest of 100 dollars for 1 year is C dollars at c 
per cent. ; what is it for 2 years ? Fd- 3 ? For 6 ? For 7 ? 
For 9? For 12? For20? ^. . ,« ^ ,_ , 

16. If 6 men can do a piece of work Ji 12 days, liow long 
will it take 1 man to do the same ? (I man will Oeiitimiis as 
long as G.) How long will it take 2 men ? (2 mm will do 
it quicker than 1 man.) 3 men ? 12 men ? 

17 If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40 days ? (i as many men.) In 
60 days ? 

^yter the $avic manner perform the foUowinff 

Exercises for the Slate. 

1. If 20 yards of cloth cost $'40, what will 8 yards cost ^ 

1 yard is j^^tf $40', that », 40 —- ^ » fS a yard ; Mm, 8 yard$ar9 9 
y^Q = $l6yAna. 

2. What can you buy 15 tons of -hay for, if 3 tons cost $30 r 
{Find what 1 ton will cost first.) A. |^180. 

3. If 2 bushels of -oats cost 40 cents, what will 24 busliels 
cost .' A. (|4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound } 

17x25 = $4,i25,j?n5. 
6. If $4,25 buy 25 lbs. «f sugar, how much is it a pound ? 

A. \1 cents. 




^^\ W*»** ^11 15 ? (375) What will 25 ? (625) What wil 
80 > (90) What will 96 ? (24) What will 1^7 ? (6675) 

^.$121,50. 
8. What will 600 bushels of rye cost, at 84 cents a bushel t 
^fi04) What wiU 10 ? (840) What wUl 40 ? (3360) What 
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I7« ARITHMETIC. 

wiUaOO?^?!?) Whftt will 1000? (840) What will S? (16^ 

9. If 60 centa buy 4 lbs. of tobacco, how much will 80 cents 
buy ? (2) How much will 90 cents ? (6) How mu^h will ISO 
cents ? (8) How much will $2,10 ? (14) How much wiU 
f3,40 ? (16) A. 46 lbs. 

10. If J pair of cloves cost 75 cents, what will 1 dozen sair 
cost ? (9) What will \h 4oaE. .? (1350) What tviil 2 doz. > 
(18) What wUl 21 doz. ? (2250) What will 3 doz. ? (27) 

A, $90. 

11. IfSdcz pair of shoes cost 27 dollaiv, what will 1 oair 
cost? (75) What will 2i doz. ? (2250) What will 2 doz. ' 
(18) What wiUli doz.? (1350) What wiU 1 doz. ? (9) 

A. $63,75 

12. If 5 tons of hay will keep 25 slMep over the winter, hsw 
many sheep can be kept on 7 tons, at. the ^ame rate ? (35) 
On 8 tons ? (40) On 15 tons > (75) On 60 tons ? (300) Oh 
80? (400). V?. 850. 

13. Boarding at $2,25 a week, how long will $9 last me > i4t) 
How long wUr$13,50 ? (6) Viow long will $18.? (8) How long 
will $20^ ? (9) How \ot^ will $49,50 i (22) A. 49 weeks. 

14. If a map receive $50 for 2 months' wages, what is that 
a year ? (300) What will 8 months' come to ? (200) 16 
months' come to .> (400) U years' come to ? (450) 2 years* 
come to .? (600) 10 years' ccme ta ? (3000) A, $4950. 



yards, 

come t . ^ , . . , 

(150) What will 10 pieces ? (300) A. $750. 

16. Bought 5 bhds. of mm, each containing 60 gallons, for 
ft2 a irallon ; what do they come to ? (GOO) What will 4 hhds. 
2ometo?(480) What will 20 hhds. .? (2400) A $3480. 

17. WiUiam's income is $1600 a year, and his daily expenses 
are $2^ ; how much will he have saved at the year's end ? 

^^ A. $587,50. 

18. If William's income had been $2000, how much would 
he have saved .? (108750) If$2rXK).? (158750) If $3600.' 
(268750) If $4000 ? (308750) /d, $8450. . . 

19. If a hhd. of molasses cos*. $20,16, how much is it a ffal 
Ion!* (Divide by the number e/ galUms in a hkd.) (^J) How 
much 18 it a quart ? {Divide by the mimbervf quarts in a hhd.) 
(%) How mich is it a pin*.? (4) How much is it a gili ? (1) 
^ ^ ./9. 45 cents. 

The foresoloe q«estiDi» W>« been lolved by a method terraod o«ait>« 
xS-moOTW^iMto accord with the natural oj^mtion. of the humun 
iKd, Men in bu.inlgs .scarcely recognise any other. '^^'"S^'l^l'l^^ 
Swi»t«i.TarrfTir»ver niaiio i»y «>« L"i' JL***^ !J'!fr„^V«Vi«^ 
fvt Mkm sakt of fortlof thtconcststsi of tba otbsr motliod, than «»r any praetl- 
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Ca Dmnnm Ih^'f v%y ^^* adDpted a tUiteiiiciit In tho eoinmmiCMinoiit of 
neir basinetis Hum ttio circumsiancc of having boon taught it at tchnol: but 
the lonsor they continun in buiincn. the Icn occaiiion Uioy havo for it. Then 
it anotUr method, whieliconuiita in aacortaining the ratio or relation which 
one number hat to another. This it used more or Ices by all, but more extOD- 
aiveiy by aeiAntific men, and those well vened in Djathomatical prineiples. 

20. If 8 pair of shoes cost 63 cents, what will 24 pair cost ? 
I of C3 s= 7| cents, tho price of 1 pair, which we inultip.*ir by 
9i to get the price of 24 pair ; thus, 24 X 7| «= $1,89. Bt;^ 
since 71 is a fraction, it would be more convenient to multiply 
by 24 first, and divide by 8 aflerwards, as this cannot make any 
diiTerence ; and, that we may make no mistake in the operation, 
we will miike a statement, by writing tho 63 cents on the right, 
* as a tliird term (see operation^ ; 
on the left of which wo write tne 



OPERATION. 
pair. pair. cents. 
8 , 24 



8)1612 



multiplier, 24, as a 2d term, and, as 
a first term, the divisor, 8: then. 
63 X 24 = 1512 + 8 = $1,89, the 
,^ns., as before. 



An8,j $1,89 

21. If 3 yards of cloUi cost 24 cents, what will 6 yards cost ' 
OPERATION. ^ 

yds, yds. ets. 



3 



24 X 6 = 144 -4-3 =r 48, Mc .fn* 
Or, aa we know that G yarda coet 9 
timee as mueh a« 3 yds., that is, & s= 9, 
by simply multiply ing 24 bv 2, it makes 48* 
the answer, the same as before. Thii is 
a mueh shorter process j and, could wo 
disMvw the pnneiple, it would oftentimes 

.-. fed to the consideration of ratio or ^b?i«S? Z ^'^ n* »J»»". nature U» 




^.*. 



Ratio, q. fVhatpartofCia^} 

9. What pmrt ofS is^? A, f . 

« ^yhnipanof^isA} A,\. 

Q. J^«</»artof4M3.? ^. J. 
€^'eAf A "^nAi^^'^t^^ "^i^ P^^^ one number is i(f ctwthtr 
«««ier. ffkatts ratWf thenf A. The number of tbi m ima 
».ombcr, or quanUty, hi Isontatned in «ia!h«^ of tiii ee «M 
16 * 
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«• ARITHMETIC. 

Q. IVkMpwt of 10 i#9? or, »hai is th% nuio 0/ 10 to 9 

Q. rF%afi«rA«ra^o/17tol8? ^. ^. 

Q. ?f%af M <A« ratio of 18 /o 17? Ji. f}. 

Q. trhatpurt qfZoz.is 12 i»x. f or, ioAa< is the ratio oj 3 qz 
tol2ox.f A, y«x4, r«<u>. 

Q. Wfe«* iMirl <//<mr yar^ is 9 yi».^ or, toAo^ is the ratio 
of4to9> JSt.i=z2i. 

Q' HencBj to find the ratio of one number to anotkor, how 
do you proceed? A, Make the number which is mentioned 
tost {^whether it be the larger or smaUer), the numerator o€ a 
flraction, and the other number the denominator; that is.always 
divide tlie second bv the first. 

1. What part of |l is 50 cents.? or, what is the ratio of $1 to 
50 cents .? 

A. $1 = 100 cents ; ihm, ^fijb « it the ratio, Ans. 

2. What part of 5 s. is 2 s. G d. P or, what is the ratio of 6 0. 
to 2 s. 6 d. .? 

2 s. 6 d. = 30 d., and 5 s. a=60 d. ; ther^ore, f8 = J, the 
ratio, Ans, 

3. What is the ratio of £1 to 15 8. ? ^. J^ = J, the ratio 

4. What is the ratio of 2 to 3 ? A. J. Of 4 to 20 ? A. 5 
Of20to4.? A,i. 6f8to63.? A,7i. Of 200 to 900 ? vJ. 4 J 
Of 800 to 900 .? A. li. Of 2 quarts to 1 gaUoa ? A, 2. 

Let us now applv the principle of ratio, which we were in 
pursuit of, to practical question^. 



miioiu, melons, eenta, 
2 , 10 , 8 



Propobtiow. 22. If 2 melons cost 8 cents, what wiU 10 

cost? 
M is «stfeiU, ikat 10 im{«iw vUl cott &tme» ua much as 8 ; that it, the riftU 

i/fi to 10 te 4^ =s S ; tkm, 5 X 8=s 4», An$, Bet, by itaUnj the question at 

balbio^ wo hare th© foUowin; proportioiu :— 

OPERATION. /n this example, we make a neu 

diseovery, viz, that the ratio of 
8 to 40 (tehuh is ^f= 5), it the 
same as 2 to 10^ wldeh is also 5 „ 
that is, 2 is the same pwrt of 10 . 
tiuU^isof 40. 

$,40 

4). WhPh <&«*h mmhers hear smk nimtiens (• each 0th§r 
loto are the numbers sfiid to form f An», A |^p«rtioik. 
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RULE OF THREE ^'^ 

q. How miy proportion le dtfined, then t A. It is an equal 

^^^^How'many numbers must there be tojitrm a ratio f 

' Q Baio many to form a proportion t A. At least, three. 
To phow that there is a proportion between throe or more 
numbers, v/e write them thus : — 

-rndons, meUms. eenU. cents* 
!? : 10 : : 8 : 40, 
winch is rea<i, 2 is to 10 as 8 is to 40 ; or, » b tha simio part ol 
10 that 8 is of 40; or, thoraUoofStolOisUioMUiMMtiiatof fl 
*o 40, 

Q. fVhat U the meaning efnntecednnti A, Qitm%ynSan». 

Q, IVhat is the meaning o/ consequent? A. Fellowin^. . 

(X. What is the meaning oj couplet ? A. Two, or a pair. 

Q. Witat may both terms qf a ratio be caUed f A. A couplet. 

Q. JVhat may each term of a couvUt be c^iUUd, as ^ to if 
A. The 3, being first, may be called the antecedent ; and the 4^j 
being after the 3, the consequent, 

Q. In the following proportion^ ms. 2 : 10 : : 8 : 40,. which 
are the antecedeTttSf and which are the consequents f A, U and 
8 are the antecedents, and 10 and 40 the consequents. 

q. WJiat are the ratios in 3 : 10 : : 6 : 40 ? 
In tho iMt proportion, 3 ami 40. beinf the ftnt and list term, art esIM 
sxtremes ; and 10 and 8, bein|; in the middle, are eaUed the irmim. Abo. in 
the same proportion, vre know that the extrameaS and 40, multiplied togeiiier, 
are equal to the prodaet of the niea^ir 10 ana 8, muhipUeA together, tlM» ; 
2 X 40 = 80, and 10 X 8 = 80. Let ua try lo explain the rtdaom of this. 
In the foregoing proposition, th^ firtt ratio, 4^, (^3= 5), being eqqal to the 
MMsoad ratio, ^0.^ (as 5), that is, the fracUooal ratios befaif equal, it 
follows, that reducing these iVaetions to a oommon denominator will make 
their numerators aliJu; thus, JjfL B/ad ifi faeoome ff and U ; tn doing 
whieh, we mnltiplv the numerator 40 (one extreme) by tbe denominator 
2 (the other extreme), also the numerator 10 (one mean) by the denominator, 
8, (the other mean) $ hence the reason of this equality. Q. f^hen, then, 
any four nvmbers are proportional, what may we learn respect" 
ing the product of the extremes and means f A, That tire pro- 
duct of the extremes will always be equal to the product ofthe 
moans. Hence, with any three tenns of a proportion befaig 
given, the &urth or absent tarm may easily be &uttd. Let uf 
lake the Uupt example : 

n^ons, melons, cts. eU. 
10 : : 8 : 40 
ItulUplying together 8 and Uk tiie two msaw, BMkaa80i tian 80 -f- 411. 
^known eMrewe, gives 9, {he ot|wr Mtrans irpiniT or *m tuS 
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ARITHMETIC. 



Again, let as suppose the 10 absent, the remaining terms 



melons, melons. 
2 



cts, 

6 



cts. 
40 



ridetl 
excm- 



D»% !K fcSjJiiiaj^'sL? A'li'^ s.v^ "^"^ *»»^ » r which, div 

Ijii^.V^ WK»wn mean, givvB 10, tfje SM term, or mean, r«quireJ. Let ^ w 
piJOr Uu« principle more Aillj by a practieai example. 

St If 10 horses consume 30 bushels of oats in a week, how 
manj budiels will serve 40 horses the same time ? 

)n this example, knowing thai the number'of bushels eaten 
are in proportion to t.'« munber of horses, we write the propor 
tion thus . *^ '^ 



OPERATION. 
AsTMf. horses, huihels, 
10 : 40 : : 30 
40 

1|0)120|0 



bytlM 

10, give» 190} that im, 
ISO bumheSt, for tim 
Other- extreme, or 4th 

120 lmsheh,Am. \ T'i^'^^t, 

principle of ratio in 
finding tbe 4th term in thii example. The ratio of 10 to 40 is ^g == 4 , that 

it, 40 hoTMt will eongttme 4 timei sa maHj bwhela as 10 •, tfaen 4 X 90 bo. ». 
190 iNuheb, the 4tli term, or exitome, ai before. « "* ^ 



By mulUpl/ing to> 
gether 40 and 30, the 
two mcani, we have 
1900, which, divided 

the luown extreme, 
chat im. 



Q. 9f &en any three terms of a proportion are given, what is 
the proitss of finding the fourth term called f d. The Rule of 
Three. 

^. H.W, Men, may it he d^nedf A. It is tlie process of 
finding, by the help of three given terms, a fourth term, be 
tweon wl iich and the third term there is the same ratio or propor 
tion as be tween the second and fitst terms. 

It will sometimes be necessary to change the order of the 
terms ; but this may be determined veir easily by the nature 
of the question, as will syjiear by the following example :— 

24. If 8 yards of cloth /ont $4, what will 2 yards cost .' 
C9JBRATION. 



t- 



"f 



: 4 
2 

8)8 



In thia cxampfe, ainco S varda will cost a 
less sum than 8 yards, we wnte 2 y?rt«j for one 
BMnn, which thos becemea the muidpXer, and 
8 'yards, the known extreme, for the divieor.i 
for Uie loss the mnltiplier, and the greater the 
divisor, the less will be the quotient ; then, 9 
X4c8-^8=$l, jSm. But multiplying by 
tiie ratio wilt be much easier, thus ; tbe rath 
of8to9 is f = Jjthen, 4 X ^s=$1, Am. 
at heftrt. 
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Prom these ilhistrations we deme At foUowing 

.s.LV^ n^i ^^«*<^ l/Wlhe «i*ie kUkd With tlie Miiww. 

U.Bmp i9 yen wfUe tht ^^» ttto nwnbetSj^hm Ae amne^ 
weht to be greater than the third term f A. I write the jf^ftt* 
eribr a iecood term, and the lew for a fint terttt. 
tj^mti^ third t'rmf A. Ilni leas for a ifcoirf teiam and the 
greater for a first term. , . 

IV. WkiiX d^youda, what the Jhrsi and teeond t^m$ are not 
of the same denomination? ^. Bring them to the eaine hy 
Aeduction Ascending or Pwen^inff. • ^ /. _^,, 

V iVhat is to be dime, vshen ike third «^n» cimsuts of ««';* 
than one denomination f A. Reduce it to the lowest denomi- 
MLtionmeationed, by Rednctjon. ^ *, ,.. 4 ^i. 

VI. Howdoyouproceedinthe,4^er4Uumf A, MuHiply the, 
second and tliird terms together, and divide theix product by 
the first tena ; the 4)uoticnt will be tlie fourth term, or answer, 
in ibe same denomination with the third term. 

VlL How may this process of mvkiplymg and dimdimg frc, »ii 
most 4Mses, materially shoriemd f A. Bf mnltii^ying^ the third 
term by the ratM of the first and «eoond, OKpressed either a» a 
&a<Aion in its lowest^ terms, or as a whole number^ 

VIII. Jf tfte resuU, or fourth term, be not in the denominalwn 
required, tohat is ta be done? A. It may be brought to it by 
Reduction. 

JX. If there be » rmminder in dividingr hy tke^ first ierm, 0r 
nntltipli/ing by the ratio f what is to be done with it f A, Keduce 
it to the ne^ct lower denomination, and divide again^ and so on, 
till it can be reduced no more.* 

<*As thii Tale It eotnmonly divided into Urict tifid fsvd^M, HmaTnottfi, 
tmisB, for the Iiencfit of flome teachen, to explain hoW they may be digtinnuSl^ 
•d : alBO, to give the rule for each. 

The Rule or Three Direct is when more requires more, » ttisregidra tus. 
It may bo known thus ; more requires more, when the third term i» more than 
the firsts and requires the fourth tomii or answer, to be m«r$ than the second j 
and less requires less, when the third term b less Uian Iho first, lyrul requires the 
ibnrth term, or answer, to be lets than the second. 

ttvLx 1. gtiUe the ^^uestion, that i», jOaee the ntimhers so that tJU JtrH ami 
thu-d termt may be <ff the same name, and the second term tf the smme sssm ' 
with the answer, er thing sought^ 

3. Bn7^g thejitst and third terms to the same denemiauaion, taid redtae CJU . 
second t^rm to the lowest dewonunatim mevctumediniZ, 

3. Divide the aroduet qf the second and third terms bv (he Jb^ tern I Os ' 
fuettenttniU he the answer to the ouestion, in the same denomiiatifim md the 
etfemdterm, vkkhma^HbrMgldlmtoanyoAerlUiunidMtivnreprirei, 
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» A&ITHMfiTIC 

More Exercises for the Slate. 

^if^li^D®^ budieli of wheat coat f 1300, what wiU 3600 biuh 
iltcort? and what !• the ratio of tJoIrt and ad terms? 

^$ra00. The ratw,W^^exl^l^^ $7200, the same 
96 How many bushels of iniieat may be bought for ift7200 

97. If $7900 buy 9600 bnsfaeUi of wheat, what will 600 bu^- 
cUicost? A $1200. Ratio, i. 

SJ8. If board fori year, or S^ weeks, amount to $182, what 
will 39 weeks come to? jJ. f 136^. fiirtio, i X 182 =$136,50, 
tkijsame 

f». If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought ibr 60U bush 
elf I of potatoes ? Jt. 150 bushels rye. RaHo,S. 

30. if 4 cwt. I qr. of sugar cost $45,20, what will 21 cwt. 1 

21. cost ? (Bring 4 ewt. 1 qr,, and 21 ewt. 1 qr. into quarters 
!rs(.) j9. $226. Eatio,b. 

31. If 1 buy 60 yards of cloth for $12b, what is the cost per 
yard? (2) What is the cost per ell Flemish. (150) What per 
eU En^ish? (960) What per ell French ? (3) j9. f9. 

32. Bought 4 tuns of wine for $322,56; wna \ did 1 pipe costr 

Tin Rule srThfeelnYerMb^wAm sura rMidrwiMV «• Uurtqitbm, 
iMTf, and may be known thus*, ino» requires Jen, whe i the thtrd tsnn to 
nutf than the first, and reqairos the fourth tenn, or answ<n , to be lest than the 
socond ; and less requires mora, when the third term is leu* than the first, and 

requires the fourth term to be were than the second.- 

nkoba. autfs ssdrediies tJke ternu at m the Rule of Three Du-eet; then, md- 
tiplf the first anni second terms together, and divvk their prodwtbf the tM 
iSmfthet^etient wUl be the answer,in the same denommattem vOh the middle 

JVbee. Although the distinction of ^eet and inverse is ftequonUy made, 
■till it is touU y useless. Besides, this mode of arranging tho proportional nui*. 
hers is yery erroneous, and evidently calculated to conceal from the view of th* 

£^iLrur;.sSs.^"&"fo5^^^^^ 

^^r^iinrich/armer gave » sheep for a sUeboardi hoio SMwy »«Wosr* 
"U) thiSl*l"2d Jtoild?: 100 shee^ r 5 sideboards, the 4a term, or Ans. 



hetfltoieiiMiis quantities as S monkeys and 5 merino shdwb ', < 
■tors Md 4 ban of music-, the one U equally «• correct as the other. 
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RULE OF THREE 183 

(4032^ Whfct did 1 Wid. ? (3016) What did 1 tierce > (1^4) 
WWdid Ibbl ? (1008) ^. §A, What did 2 quarts cost? 
(10 What did 3 points cort? (ll) What ifid 4 gilUi cort ? ?l^ 

33 Bought C tuna of wme for $500^ ', what did- 1 pipe eoat ? 

A $4X,7t)8-j- 

34. When a merchant compounds with has creditors for 40 
cents on tlie doUar, how much is A's part^ to whom ho owes 
ft^OO ? how much is B's part, to whom he ewe8^1600 ? 

^^ ^. A'Sj<^IOOO? B*8,f640 

35. A, failing in trade, owes the following s»ms> yis. to B 
$1(K)0,G0, to C $500,. to D $750,20, to £ $1000, to F $230 ; 
and his property, which is worth no more than $1020,20, he 
gives up to his creditors ; how much does he pay on the dollar ? 
and what is tlie amoonl of loss sustained by ail? 

A, 25 cents on $1 ; and the amount of lo99 is $3060,60. 

36. Bought 4 tierces of rice, each weighing 7 cwt 2 qrs. 16 
lbs. ; wliat do they come to at $9,35 per cwt. ? (285842) At 
$2,50 per qr. ? (305714) At 10 cents per pound ? (3424m 

37. Bought, by estimation, 300 yards of cloth, for d^jdo'; 
but, by actual measurement, there were no more than 275 yds. 
2 qrs. ; for how much must I sell the measured yards per yd., 
so as to neither make nor lose ? (1^>35) How much must I sell 
20 yds. for, so as to lose nothing ? (32711) How much ft& yds. 
2 qrs. .? (41707) How much 30 yds. 1 qr. 3 na. ? (49782) 

Jl. $125,835+. 

38. if a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose sliade measures at the 
same time 198 feet ? A. l^feet in height. Ratio, 22. 

ao. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what wUl 10 
cwt. 3 qrs. 20 lbs. cost 7 {Ratio, 3 X 61 = 153) What will 21 
cwt. 3 qrs. 12 lbs. } (6, ratio, X 51 = 306) What will 43 cwt. 
2 qrs. 24 lbs. .' {Ratio, 12 ; then, 12 X 51 = 012) A, $1071. 

A«if. The foUbwihg examples may be performed either by 
analysis, or by fmdihg the ratio, or 'bv >'ie common rule. Per- 
liaps it would be well to let the pupil tato ms cboice. The one 
by ratio is recommended. 

4i). If $100 gain $6 in a year, how much will $20 gain in 
the same time.? [ViO. Ratio, \)i How much will $10 gain? 



( xi. nniin, '^) how much will ^^JOO gain f (18. Ratio, 3) How 
uincli will $500 gain? (30. Ratio, 5) How much will $800 
t..tin ? (48. Ratio, 8) How much will $1000 gain? (60; Ratio 
0) I low much will $1250 gain ? (J5. Ratio, im Qow modi 
« 111 ;3mO gain ? (120. R4itS,90) Ans, $378^ 
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M AIUTHMETIG - 

41. If 12 mfn ean build a waU In SO disfB, Im>w mtay csn jb 
the Muoe in 5 dajs ? -tf. 48 wen. Ratio, 4. 

42. If 60 men oui build a waU in 4 days, how many men can 
fk) Uie same in 20 dayg ? ^. 12 men. Ratio, i. 

.^.F^ "*•"* **^ **"i^<^ * ^^'^ "* ^30 days, in how many days 
will 12 men do ^o same ? (40) Will 10 men ? (30) WiU 3C 
men ? (24) WUl 24 men ? ^Sfe) ^. IH days. • ^^ ^ 

44. If a man perform a. journey in 30 days, by trareJlin^ 6 
hours each day, m Iww many day» will h© perform it by trar- 
eiling 10 hours each day ? (10 hours will require a less nuju- 
her ofimysikmnk 6 hours; that is, the muUiplyvng or 2d term 
WM*f be the smallest.) A. 18 days. Raiio, | X 30 =i \%,the same. 

45. If a field will keep 2 cows 20 days, how long will it keen 
5 oows ? (8) Will it keep 8 cows ? (5) Will it keep 10 cows • 
(4) Will it kec^ 20 bows? (2) ./J. 19 days. 

46. If 60 bushels of grain, at Jl per busbel, will pay a debt, 
how many bushels, at $1,50 a bushel, will pay the same ? (40) 
How many bushels at $1,20 ? (50) How many at 80 cenU ? 
(75) At 60 cents (120) At 40 cents ? (150) At 30 centa ? 
(flOO) J9, 685 bushels. 

47. How much in length that is 6 inches ttt breadth will 
make a square foot ? (12 iiuhes in length and 12 in breadth 
make 1 Square foot; then, 6 inches in breadth will require more 
m length ; thai w, 6 : 12 : : 12) (24) How many 4 inches in 
breadth ? (36) How many 8 inches in breadth ? (18) Hew 
many 16 inches in breadth ? (9) A. 87 inches. 

48. If a man's income be $1750^ a year, how much may he 
is[pdnd each day to lay up $400 a year ? A, $.3,70. 

49* If 6 shillings make $1 , New England currency, how 
mucti will 4 8. 6 dTmake, in fisderal money .? (,75) Will 2 s 
64. ? (,41i) Will 1 8. 6 d. } (,25) Will 3 8. 9 d. .? (,62^) 

A. $2,04^. 

50. A merchant bought 26 pipes of wine on 6 months' credit • 
but, by paying ready money, he got it 3 cents a gallon cheaper ; 
how much did he save by paying ready money ? A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300; what was my loss per ell 
French } A. $,40. 

52. If 120 galtons of water, in 1 hour, fall mto a cistern con 
takung 60a gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour^ tuid by another 50 gallons, in what tune will the cis- 
tcr* be filled ? ^.12 hours. 

.63. A merchant bought 40 pieces of broadcloth, each piec4 
cmitoiniDg 4^ yards, at the raU of $6 for 9 yards, and sold it 
aS^iTtU^^ of $15 for 18 yMde; bow much did he make 
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' ^ lend jj >«w td Tequite the favour ? (24) How kjng ouifht 
fa^toJen/fcm |900? (2) How long t500\> (3-7-6) ifew 
bog $lM7 (1-6) ^. 9 yean, 4 too. 6 days. 

£g. A gentleman boneht 3 yards of broadcloth U yards 
trid*; liow many yards oFflaniiol, wfaleh is only | yd.-wiie, will 
I'VO the ^an^e ? 

ii Uf -evident it wUl take more cloth vihich is only | yd. wide. 
tXantfUwre 1<| yd. wide ; keuce 1^ must be the muldle term. 
«« A . ^ „. ^. Cyds. ArfeV),2. 

56. A reg:iment df soldiers, consisting of 800 men, are t« be 
clothed, each suit containing 4ft yds. of ololh, which is 11 vd 
^JZt?^^^ ^**? fll»nell yd. wide j how maay yards of 
Barmel will be sufficient to line all the suits ? 

w9. 8633 yds 1 qr. 1} oa. 

wh^rwTOafa^r^l ti^^ """' ^'^'^ ^ 

B^m4yM. Itisvlain,tiatifweknewtk0pricsofHarr€l, 
UUh^rel^wouldeoBHasmu€h. Vk^faburr^tioH A </« 
*?««r, f , or 1 (arreZ, wttt cost 8 ftnie* <» mudb, thut is 
«X5 _^ *» X5 _„ ^ 

16 MT X 4 = ♦^*» •^»'- 

©B, dsi^is more than J> toe may make^ the 2<i. Ar^«<i2ftWWA« 
<«^, <«5«n thefortgoingezampll^^Vr ^ ^""^P^y^ 
bWf.b6b. ^ 5 a 

* * **n v^* ^!^' le-x 4 =§•+•§ (/»MrftVl &y ITXI.VIL 

Or, which is olviously the same, having inverted tl. i .* 
4^v^d^nff term, mulHply oU4hefra^tionslSguZfth^^l^^^ 
teed as in Division tf Fracttgns, (IF XLVH )tkusV<^ X » 
!?S — »fi a^ f^ ^ 'ixTxT«= 
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w. II 1 yQ. cost ^a^rVy What will 1 yd, eomtf 
03. If h of I yd. cost f2, what is it a jard f wf. ^f^'^^ 
6i. If 2 of } of A of $1 bu7 ao applM, how many ap^te 
*iJl$5buy? -1. 487 Jl apples. 

4.^1 80* '''' "^ ^^^ ^ '^'"'^^ *^'^' "^"^ '" ^ cosfr oM «. ? 
OG If 1G{ yds. will make 8 coats, how many yards witt it take 
fori coat? ^. 2^yd8. 

67. If ^ of f of a gaUon cost $|> what wiU 5^ ffallons cost r 

68. ire yds. cost fSf^wfaatvrill 14? yds. cost ? jt, l^lSfJ. 

69. If ^ of f cwt. of sHgar cost $^, what will 40 ewt. coat > 
^. $82f 

70. If I yd. of silk coal | of $|, what is the price of 50 yd». f 
•1 $31i. 

71. If 1 cwt. of flour cost $i|, what wiH liff cwt ooet? 

72. If 3 yds. of cloth, that is Sj^ yds. wide, will make a cloalL 
how moch' cloth, that is only | yd. wide, will make the same 
garment ? 

The narrower Ue cZotA, the mare yards it trill take ; hetue «• mak» Us 
greater tkt su^nd lem, tku»} | fd* i Sjk yib. : > 3 y^. : 10yib.,jSiw. 

73.. If I lend ray friend $960 for | of a year, how much ought 
he to lend me | of a year to requite the uivour ? 

Jit mtght not to lend me so nuchas J lend. him, becauee Fam to keeptha 
mmeg longer than he ; therefore, make | the middle term. A, $653|. 

74. If 12 men do a piece of work in i2| days, how many men 
will do the same in 6| days.? A. 24^men. Ratw,2. 

75. A merchant, owning § of a vessel., sells f of his share for 
$500 ; what was the whole vessel worth ? 

and I, or the wkoU oefM^t#5 X 250 c= $1850. 
Orl^na; |o/| : 1 : : 500 : $1250, ^iiwj. a# >e/ofi 

76. Idi lb. mdigo cost $3,84, what will 49,8 Ibe. ooftattii» 
lamo rale ? A. $125,952. n } 
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COMPOUND PROPORTION. 1» 

^ If *^ '^^y 50i yds. of cloUi, what will ||G0 \uyf 

■^'Tft^i;^ nj«ny yd«. of cloth can I buy for f75|, if 96^ ydm 
^0^? ^. 5364 jrda. itotw, 2. 



oonflopoviro nuiFORTioH. 

IT XJLUV. 1. If 40 men, in 10 days, can reap 200 acres 
af min, how many acres can 14 men reap m 24 days ? 

£^ (malyna. ff40 men, in to daysy reap 200 ocrw, 1 man, 
in ike ManU time, will reap -^^ of 200 acres, thai is, 5 acres m 
10 days ; and in 1 day, /te wiW reap -^ of & acres =» i*^** ^ o« , 
acre a day ; then 14 m^n in 1 cfay loifZ reap 14 a'ine« tu mvcA/ 
lohich if, 14 X ^ = 7 acre^ ^ avuf in 24 (2ay«, 24 dme^ 7 acre*, ss 
1*38 acrM, Ans. 

Perform the followin|r sums in the -same mitmier. 

2. If 4 men mow 96 acres in 12 days, how many acres can 8 
men mow in 16 days? 

Fbrgt fmd how many acres 1 num wOl mmo in IS ^oy*^ tkem, ia 1 ifoy 
^. . 256 acres. 

3. If a famUy of 8 persons, in 24 months, jtpend $480, how 
mnoh wouM IG persons spend in 8 months ? J, $390. 

4. If a man travel 60 miles in 5 days, travelling 3 hours each 
day, how far will he trayel in 10 days, travelling 9 hours each 

<lay? * 

i «/ 90= 12, and i 0/ 12 = 4 mdes, Ms distane^i which he 
i[rS?^^J^ !.*««»• ; <'««i«, 4 miles X 9 hours « 36 X 10 days =3 
oWI nules, the Jhis, 

It will oftentimes be found convenient to make a statement 
a« m Simple ProporUon. Take the last example.— In eolvinff 
this question, we found the answer, which is miles, depended 
on two circumstances; the number of days which th7man 
travels, and the number of hours ho travels each day 

Let us, in the first place, find how far he would go in 5 days, 
snpposing he travelled the same number of houFs each diy 
The quesUon will then be : ^ 

tSiL b2^s^ V^ ^ followiQf pfoportioo, to whieh, and the next fol- 
ffi!I?MSISr^ • *^.*"**«"» *>'^ **"* *^»"» are to be found by Uw Rule of 
_.. . . - StlajTi.; 10 '"*• : ; 60 milee : mitec * 
•e wilTconsider the diflbumce ..1 noon j then the quaSeo will i "^ *^" 
If a «aa,lqrtnin»lUng 3 hoiM.ad4forae«affnJiiSr Jf Sa^trats^ 
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'^ ARITHMBTIC. 

«A i" "Mwrminj the foregoinf exampka. wo.,in the ~ 
CO by 10, wd divided the produot by i^^mi " * " 

Aut, which if praeiseh 

of tiie mnltipkora, ana aiviae tnu reran Dy-the prod 

which prosoH the two statomenta may be roduoed to one j 

/a CAif czafttpf e, tfte product oftta mtatipHtriy or aeeond tenUy <» 9 V 10 =c 
»i ami tk9 product ofilit divisors^ orjorst termaMS^X 5 =15 1 tikll. fib bd90 

« ^'V ftwaboiceoilectti, thai tli« raib of any two twnt ii tho awonA 
•mUed by the first, oxpiesaed eiUier aa a fraction, or hy ita oqnia whole mini- 

Oft, by corapu^ ike difieroni tecnMy we see that €0 mkm 
nag the same propoition to Uie fourth term, or answer, that 5 days- 
has to 10 days, and that 3 hours hap to 9 hoi|«s ; hencOcWe may 
abbreviate the process, aa in Simple ProportioB, by maltipfying^ 
the third terms by tlio ratio of the other terms, tbjiiut: 

7%e ratio qf 5 to 10 tr -V^'s^d, €ad of "9 to 9 t^ f =se a Acf 
mukif^wngi^mUes by tie. product of the ratioa S andZ^ that 
iSf 6, is the same as multiplying 00 by them stparaUty; lAen, 
6 X 6b ^ 9M ff»i^, Ans.i ask^re* 

JVUa This method, in most coses, will shoitoa the pxocoss Tety inqite 

-.. . . - . — . arolVaetioiis 

I nmiltipliea 
I PffMwas aa by tha oUief lasihad 



JVtiCa Tbis meuioa, ui most coses, win snoiwa ips process to 
iUOfi and l» no ease wilt it be any longer ; for, wheft the ratios aio f 
midtiplying tiie third term by.tfasa (aeeoidfaif to the mla. for ««■ nm 
tfam of ficactioiis) wiU^. iA-4hct^ ba thp aaws Pf(>oaas aa by tha oUiei 



Q. From the preceding remarks, what does Compound Pro 
portion, or Dome Rule of Three j appear to leT Jt. It lit find 
ing the answer to such questions as would require two or more - 
statements in Simple Proportion; or, in other words, k is wtien 
the relation of the quantity required, to the given quantity o{ 
the same kind, depends on several circumstances combinea. 

Q. The last question was sotved by multiplying the third term 
ay rfte prodkct of the ratios of the other terms ; whatf then, Hufy 
the product be called^ which results from muUiplying tvfo or 
mofs ratios together? A. Compound Ratio. 

From the preceding remarks, we deriyq the MlowiBg 

I. XVhaJt numlter do you make the '^t^'d term t A. That which 
iaoT-Uw-^Muaae kind or diftnominatio.i . ith tlic answer. 

II. How do you arrange aU the remaminf Urmof %, Tak* 
fOKf tvt^ which lUN} oC tlie same kind, and^ if th« anrwer onffht 



OMPOUNi) PROPCttTlON. »«> 

I* k. -^ tban the third tenn, make the greater the second 
fJJ^ f^Q raxaller the first ; but, if not, make the lees the 
I?™' •">«!, and the rrealer tlie firet; tiien tak« any other 
!!??itfi8 of the same kind, and arrange them m hke maimer, 
!?? ^n tiU all the terms are used ; that is, proceed aocordmg 
to-ifte directions for stating in Simple Proportion. , _ . 

m. JIow do you proceed next f A. Multiply the third term 
by the c^ntimiod product of tlie second terms, and divide the 
result by the continued product of the first terms ; the quotient 
will be the fourth term, or answer. . . „ 

IV. HotD may the operation^ in most cases, be matertaay 
9karUnedf J3. By multiplying the third term by the contmu 
•d jptroduct of the ration of tho other terms. 

More Exercises for the Slate. 
1 If 35 men, by working 10 hours a day, can die a trench 
36 feet long, 12 feet broad, and 6 feet deep, m 9 days, how many 
hours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days .' 
16 men 25 mm "] 



9 teit^th 48 length 



1^ breadth 
6 depth 
Vidays 



I. 



8 breadth > : : 10 hours : . hours. 



; to 5 is f, 0/ 12 to 9 M I, whose products, nndtipUed by the 



5 depth y 
9 days J 
^ tUt exaimrfe, the auond terms, S5X48X8XS>C9,s 439000, and 
the Jlttt termed X 98 X IS X « X Vi,=:4moC i%nj tU third term, 
10 X 490000, =s 4390000 --^ 406560 ==9 A. l&|m.,f^/rara term, or ^Mtoer 
Ottfby multiplying the third term by the ratios^ thus: the 
ratio oj 15 to 25 t5fi = f, of 36 to 48 is i, ©/12 to8isi,qf 
Cj " 

tkirdterm,i 

Ans.f as before, 

lliw metbod, it will be percoived, u much •horter thsn tho former. But, 
bad w» eeleeted teniM whoeo ntioe would be whole nmnben, the prooees 
wmild have been ehorter itill, as u the caae in tho next queetion. Ths 
pmrnt example, bowerar^ maj be rendered more eimple by lejecting oqnal 

3X3X3X«X4 3X 

Lpt the pupil perform the foOowing examples by the com 
non rule nrwonortiAn first, then by multiplying l>y Q» ntio^ 
■nd lastly by analysis. 

2. If 5 rn^acan build 10 rods of wall in 6 davf, lioir many 
lods eaft^ mesi astM in 18 daw f 
17 • 
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^J^is ucmmplt, tU ratios •/ 5 to SO, a^f of 6 to>ft. afc • 
*nd4; then, 3 X 4 x 10 rorfj«190 rcdl J9n$, ^^^""^ 
^he same by atudyns, 1 num will huild | of lo rods m. • ^ 

inQdays,andinldayitif ^^=iB=^i; thaiis,! »r«n «,iU 
^li»/if i of a rod « <<ay ; 4^Jt» SO wick X 18 ^y* X J- «* l«o 
r«<2«, wm.» a# before, 

3. If 4 men receive $24 for 6 dtys' work, how much will 8 
men receive for 12 liays work? A. |(1)6. 

4. If 4 men receive ^ fcur 6 days* work, how maiijt meii 
uia^ be hired 12 days for $96 ? ^. 8 meii. 

6. If 8 men, in 12 days, receive $96, how much will 4 msn 
receive for 6 day«* work ? A. $24. 

iQ. If 8 men receive $06 for 12 days* work^ how long mfty i 
men be hired for $24 P ^. days. 

7. If 9 persons in a family spend $1612 Ui 1 year (or 12 mo), 
how much will 3 of the same persons spend in 4 foonUim / 
J?. $1G8. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 t,imes as many men ? (The /dUtos. 
are 3 and J; then, 3 X i X 3mo..r= f .J ^»Hp^ ^ 

0. If $100 gain $6 in 1 year, what will $900 gain m 8moa|iis ? 

10, jjr $100 gain $6 in 1 year, in what time wUl $900 g«i» 
$36 ? A. 8 months. ., 

n. If the trwisportation of 12 cwL 3 qrs,, for 400 miles, eost 
$57,12, what will the transportation of 10 tons, for 75 mibjs, , 
amount to? A $168. ^ , ^v .^ 

12. An nwtfsf put out $160 at interest, and when ftliad been 
on interest 8 months, ho received, for principal and mterest, 
$160 ; at what rate per cent, per anntim did he receive in- 
terest ? 

By caneelUnir iU ratios f tmd f , th third term teiU U tha 
answer^ A, 10 per csnf. 

Questions on Ihe Jere^omff. 

1. What will 2 yds. of cloth cost, at 50 cents (or $^) a yajr*? 
What will 10 vds.? What wUl 100 yds. ? What will 5 yda. ? 

wm i« yds. ?- WJiat will 40 yds.,> Wljit wd 300 yd.. ? 

^f ' zedbyGOO^ 



A (m Sti^s what wiW la yd*, oort ? Will 13 yd« 

^fi'l?'iSi\or$t)»ywd,whatwilll6yd«.cort? WiU96 
yi:/W^yaBTV ^UOOyds.? 

7. What wilM qt8. of molaases cost at 2 centj a ffiU ? 

8. How many riiiUings in 4£ f In 8£ ? In 3£ 58. 

9. How many minutes in 8 hoars ? In 1? Iioum ' ^ 

10. How many c«nte is ^ •>f » ^^^^ ^ ^* •t^ ' ^ V '' 
!•♦*? I»»i? !»»*? !•♦*? I"**? I»«A? I»»A' 

ll! HowSany pence Tn3B9d.?In8a.i»4? 

15*. How many cents m 2 s. ? In 3 s. ? In 3 s. 9 4. ? 

11. How many cents will buy 8 slates, at 1 s. 9 d. ©arfi ? 

14. Ifa^ many cents are lai? Are 8 s. 6 4.? Are 6s. 34.' 

15. What kind pf a fraction is | ? Is 14|J? ft ^ of f ? Is 

la What mixed number is equal to -V**? -V".'" 
17 Howmany5thsin8f ? In4-if 
la How many pounds in J j£ ? In fJX ? 
t9. How many pounds and shiUuigs in lOj/^^ ? ( A^ ** ^ ■•) 
In8^£? 
SO. How n^aiyr sjiiUii^s in ^ d. ? In ^ d. ? 

21. What fraction is equal to f ? A ? j^ .^ 

22. What kind of a fraction is ,5? Is 14,3? 

23. What will be the cost of 3 books, at $fi «ftiece ? At 

24. What decinua fraaioD is equ9l to it ? f^ i- • ^ 

25. Bought ,4 of a bushel of rje at one Ume, at another ,85, 
aoid' at and^ther ,% ; how much did 1 buy in all ? 

26. Howmuchis^ofashillmg? f s.? (^B.isirfUld,^ 
2«> f diUKflg? 

87. Howmnobif iofi? Isipf^? Uioi^.t 
Sb. How much is 3 times i? 3 times f ? 3 timefe { ^ 

29. A man bou^h^ i of % liarrel of flour for 3 dollar/i » how 
much was it a barrel ^ 

30. 3 is I of what number ? 
^, 5 is ^ of what4;iumber? 
y», M> i# i of whftt «umber ? 
33. 7 18 i of what number » 
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35 I of Wis lofwhatownUr? 

25- f 0/12 ii i of whal numUr ? 

S* L^^ ^^ " * of what number ? 

aa Jfa man save i of a dollar a day, how many doiLttw^b 
he save m IG days ? Ho^ T,any m 1? V« ^^dS^lT 

30. Ir y liow many timea I ? 

40 In "V how many times 1 * 

41. In ^ how many times 1 ? 

43. In -^^, how many limes I .' 

43 William gave away 1 appje and i, which was 4^ of all he 
l»ad ; how many had he f %isZ times as muck as ^ ; hetu^e, (f 
^iis^ofa certain number ^ the nutfiher mvst be 3 times 1 J- ; 
thus 1^=1; McnJ X3==f=4j, Ans. 

44f 2i is i of what number ? {If '2i is i, i, or the mmis^t 
i».li times as much ; that is, 5 times 3^ » ) 11^^ wSn#. 

45. l| is I of what number ? 

46. 1§ is ^ of what number ? 

47. William gave $,25 for 2,4 yds. of nbbon ; how much wiui 
it a yard ? 

48. Divide 3,5 by ,r. Jl. 5. 
50, Divide 3,5 by ,Q7. Ji 5a 

50. Multiply 5 by ,7. wJ. 3,5. 

51. Multiply 50 by ,07. A, 3,5. 

52. How much wiH i of a peck of ealt cost, at $1 a bushel^ 

53. How many drams ia | of an ounce ? 

54. How much is | of a yard ? 

55. How much is | of a day ? 

56. How much ia A of a minute ? , ^ i. . ^u * 

57. If you pay 6 cents a quart for ale, how much w that a 

^ 58"if a man earn f3 a week-, how much is that for Mch 

workinir day in a week ? . . , , , - .„ , *_«^i 

59. l?amantravel6maeain3hour»,howfarwiUhatiaTel 

^W. Whi'isthpratioof2to6? OfCtoS? Of9to6? Ol 

^ ^1. If 20 bushels of apples cost f 10, what win 5 buahela 
cost? 

62. What is the ratio of 90 to 5 ? * . -^ 10 

63. If 6ffallons of water fall into. a curtem, cwitwmagia 
i^allons, in 1 hour, and 3 gallons leak out Ai an hour, liow lout 
will it take tho cutem to be filled ? - ^ , • _ 

64. If 4 men. in one day, comnmMi S.leafM of bntA^mW 
many Vovrm will 19 mm eonnnoe in 4 dftTi f 
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"^: What is the interest of f20 for 4 months? For 10 
inonUis ? For 3 months ? For 1 year 4 montfai ? 

68. Whatjstho amount of $40 for 2 mo,? For 5 mo.? For 
iOmo.? Forlyr. Smo.' . « ^/> , » 

69. What is Uxe interest of $60 for 15 days ? For 10 days? 
For 1 day ? For 5 daya ? For 2 mo. 15 days ? For 4 roo. lU 
days ? For 1 yr. 6 mo. 15 days ? ^^ . 

70. What mint you pay a broker, who gives vou $20 m Uos- 
ton bills, in Qxehange for Provideno* bilTs, at It per cent com 
miBsion ' At I per c^sJU ? Ail per ceAt. ? 

71 What is my demand for selling $600 worth of cotton, 
and guarantying tlio payment, at 5 per cent, commission ? At 
7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What IS the amomit of $200 for 1 yr. 8 mo..? 

74. WlioVthcn, is the present worth of $220, due 1 yr. 8 mo> 
hence ? 

75. What is the present worth of $530, *due 1 yr. hence ' 
What is the discount ? 

76. A morebant, having bought cloth for 50 oents^ a yasd^, 
wishes to mark it so as to gain 10 per cent. ; what price must 
he put OB- hk^ (^ X HO = $,55, Ans.) What price must he 
put on it to gain 4 per cent. ? 8 per cent. ? 20 jper cent ? 

77. WiUiam bought a sled for $3> and sold it. so as to gain. 
10 per. cent. > what did ha get fi» it ? 

Exercises for Hkc SkUe. 

1. BcugHt 1 gatlon of molasses for (SS^ cents, 1 quartei ol 
flour for $1,12&, 3 lbs. of tea for $1,05, 3 yards of flannel fur 
$,87^, and 1 skein of silk for 6^ cents ; wWt was the amount 
of the whole? Jl. $3,73|. 

2. Bouj?ht 144 lbs. of raisins for $16 ; what was th&t a pound ; 
-ff. $,111+. 

3. What is the cost of 3600 yaw& of flannel, at $,121 • yard ? 
(450) At $33J ? (1900) At $,20 ? (720) A, $2370. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 oz. 
10 pwt. ? ^. 43 spoons, and 3 oz. 10 pwt. rem. 

o. AJbought 4 hogsheads of molasses for $8'!, sold 1 hogshead 
for |ft25, and the remainder at the rate of 4 c:ents a pint ; *how 
niuch did ho make on the whole ? ^. $1,48. 

6. Bought a hogshead of sugar, weighing 12 cwt. 1 qr. 15 lbs 
anil sold at one time 2 cwt. 2 qrs. 8 lbs. at another, 5 cwt 15 lbs.. 

Digitized by LjOOQIC 



\ 



IM ARITHMETIC. 

and at another, 1 ewt. 3 qrs. ; how much romahied anUU > A 
2cwt.3qr»,901b«. ^" 

7. Multiply J by i. A. JJ, 

8. Divide I by J. j?. f 

9. Multiply J 4>yf. jf.fi. 

10. Divide i by f. A. I|==»lf. 

11. There ore 4 pieces of oJcih) ooe containing ^ y^-t anotib; 
er 16| yds.} another 12^ yds., and another 7\ yda. ; how roan^ 

' yards in the 4 pieces ? A. 44 yds. 3 qrs. 3| na. 

12. What is the diifcrence between j- and j-.' A. \, Be- 
tween i and J ? ^. t^. Between \ and -^P ^. -f^, 

13. Reduce 4 of a guinea to the fraction of a pound. A, \ 
24. What is the value of ,(K)3125£ ? A, 3 qrs. 

15. How much does ,025 make multipUed by ,325 ? (8125> 

16. A farmer sent a load of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
103 cwt. ; what did the hay come to, at $15 a Ion ? 

* ' A. $14,357 4- 

17. A n\erchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt. 1 q?r. 
what was the cost of the sugar, at 11 J cents a pound? 

A, $86,73| 
The two preceding questions are proper examples in a rule? 
usually termed Tare and Trett. ^ ^^ ^ 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
ing so good as I expected, I am willing to ioee $g on Uie sale 
of It J what must I demand per ell French ? A. $3,5.>5. 

19. What is my demand for selling 600 bale$ of cotton, at 
$401 a bale, for 24 per cent, commission ? ,§50125) For 4^ per . 
cent.? (110025) For 7 per cent. ? (171150) Fw 5| pei cent. ' 
(13141875) A. $4676,06i. - ^ ^ ^ ,«^^c> 

20. What is the interest of $^,50 for « vrs. 6 mo. ? (30075) 
For 5 yrs. 3 mo. 15 days? (63C58) For Cirao.? (65lb> Fof 
1 vr.3mo.lv? days ? (15C72) .^.$115,921. ^ ^ ^_, 

"aa. What b the difference between the compound and sraif|l« 

inle»stof$200forlyr.6mo.? (36) ForJ yr«. 4 mo. ? (2WJ7) 

ror2yr8.6mo.l5davs? (1523) ^.$4,«5. ^, , 

Ij. \Vhat is the ainount of $60 for 10 vrs.^mj 19 days' 

mm For 8 yrs. 9 mo. 9 days? (9159) / $188,«. 

23. Bought calico for 25 cts. a y wd ; how must! mark it sc 

as to ffain 10 per cent, on each yard? (275) 1^ per c«nt.: 

(Sfey fe per cent.? (287) 20 per cent. ? (30) ^- $1;^- ^ 

4i. Wiiat i» the difference between to discount of $2*27,00. 
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d. o . o^^* ^ ^79, and the interest of the eanie sum ft^ 
T'*y««..ime? ^.^3338. 

ai^lsich ri the must, the compound interest of $520 for 5 
^JP'yg the discount ef the same sum for the same time f 
^"'* A. Compound interest, hy $55,877. 

ja6. If 360 men, m 6 months, perlbrm apiece of work when 
ttae dajes-are 12 hours lofig, how many men will do the same in 
i months, when the days are only 8 hours longr ? A. 675 men. 

'^ What is the difl^rence of time between April Ist, 1826 
^•i» 'xnm IMi, 1829 ? (3^,14) Between March IlKh, 1829, and 
?n^ i^«0. 1826 ? (2,6^ Between July 5, IbOO, and February 
•M826 ? (25,7,11)' '£^il yrs., 4 mo., jfl d;^s. 

28. What IB the interest of $120,60, from June 1, 1828, to 
Fune 16, 1829 ? (7537) From Mav 15, 1824, to August 29, 
1830? (45506) From October It), 1825, to November 1, 1828? 
(221^ J. $75,173+. 



V. fiH Z Vm In compiuing Interest on NoteSy 

Wkea a toiileinent Is made within a sboit tiise ftom the date or oo in imnes* 
.Oaat of interart, it is fenorally tiie custom to ptooeed aeoonUnf to the Mihw^ 

RULE. 

Find the amount of the prineijud'j from the time the intfireH 
commenced to the time of settliment', and likewise the ammati 
of each payment, from the time it was paid to the time qfsettlo' 
mcru; then deduct the amount oftfie several paymentsjrom tha 
ammmt of the principal. 

Exereisesfor the Slate, 

f*bi nSi'*'"* !*p^*w'» I promise to wly fiufus Stanl/, or onier, Three Hull 
Jled Dollars, with interest. April 1, iSj. «•«•" 

J^2l PSTsaMossLf 

On this ttoto were the f<41owmg endorsement*:— 

m.L lees, received #100 > Time. 

, &'!V,» :\t^\ 3,9.e.l.U,l5,4. 

Vhatwaa^aeAprin,18&? .^n»7i«>,73. 

CALCULATION. 

£S»rSj M f Wfft y l>ae^l lasf, r . . . 19o!o0 

.AsesiK V'jMymsjUs dsdiietMt 

iWm«aiftf«e,4l>n'<l 1838, .. 

Digitized by (^OOQIC 



T 
\^ 

tW AlIiTHMETlO. \ ' 

aIi !^l^^^ wcolml. 1 promise to poy Pdtor Trilrty, or onl&F*vellil» 
dred Dullais, with interest, JuJy i, ijsjs. °n^»"' --^ 

ENI>OBSEM£NTa. 
July 16, 1896, received $200 ) 7Ym«. 

Jan. 1. W87, ^ 40 J 3, 15, 2, I, 

; March 16,1837 $230 5 6,' 15, 1,4. 

WUt remainod doe July 16, 1838? -«/i*., $75,15. 

3. For value reoeivecl, I promise to pay William Stimwoo, or onfWv Ol«^ 
Thbttiojid Doltare, with interest. Jan lt>, 1830. 

♦IWO. PsnaCMarvtM 

GND0RSEMBNT9. 

Manh 16, 1^1, received $600 ) Time, 

May 1, Iftfi, ....;. il90 S 3, 1, 10, 

Ju^ 13, 1822 $180 S 8ll6.< 

WlMit romaiiad duo Joa. 16, 1823 > Ans.t $203,50. 

Many have discarded the prcccding[rule, under a faliw Impreflrion that it duei 
not proceed on the zronnd of 8im]pIo interest ; in other words, that the *' inter 
^''(allowed the debtor) " will, in acourcteof yoar8,coropJetslyaxpunfe,or,at 
It may be mid, eat up the ddfot.** This olijeetion, as it respects rintple intereeT 
It U botiowedv may ho oompieialy obviated. We will cite an oxampio, which.!* 
(•■wrally oow idttod as illustrating' this objection ia a lorolble maimer ^— 

j3 lemoM B 100 dollars, at 6 per cent, inttresty and takes his note ^ hand, <M 
4»es no more than pay A at every vear*e end 6 doUaro (which ia then justly tbtk 
to B for the use €f kts irumey), tma has it endorsed on his note. Jit the end of 
1ft y«ap«, Btakesup his note, ani the sum he has to pay is reskomed tikwrfHtAe 
fnmipalt 100 dollaMi on interest 10 years, amounts to 160 dollars : there or* 
litM cndvMmentSf if^ dsUars eacfy, v^oii tohich the debtor claims interest ; om 
for 9 years, the settmd fof 8 years^ the iltrrd for 7 yearj^ and so dovm to tk€ 
tbne of settlement ; the whole amount of the several endorsements and their in;> 
terest {as any one may see by easting U), is $70, 20 els. ; this, sukUmeimi Jhtm 
160 doltarSfthe amouM t^ the debt, leaves, in favour ofUie creditor,$B9^^ctst,i 
or $10,20 ct«. less than the eriginOl principal, ^f toAieh he has not reenxed* 
eenL but only its annual interest. 

!Etteitd it to ^ years, and A, the creditor, would fall in debt to B, vOthmU 
reeeioi»£ ticeni qf the 100 doUars which he tent him. 

In this example, in the first place, there is not actually due A $6 at each 
year's end, to he by him put out at interest ; for thie wotlld be mora thoa titt' 
pie interest. In the next place, tlio objection proceeds on the supposition that 
the annual endorsemeiA^ of §6 were ckMiely locked up in A»s chffers, or lying 
dormant : for, had the $6 been put cwt at interest, as it might have been, tho 
amount of it would of course bo iho sarao aathe amount of tho cudoMementei 
hence the principal of the note would remaio in roulity unimpaired. In thia 
way D gots interest for the money advanced or endorsed., and A losos nothing 
by H; for Hie payments aro at his dispoBul. The eorroctnosM of tbifl rale may bo 
further i I hiitrated by the some example. If the ^6 interest be r«ser%^j <twl tho 
paymcnt-of $6 be deducted yearly from the principal, tho interest being coston 
ih6 remaifidep at every yearns end, and reserved as before, thou at the time of 
settlement, A could not reasonably claim any more, on t**? r«?«« ^,«;"Xf 
Interest, than what remained of Uie principal, and the sum of tno interest of tho 
principal from lime to time, added- together. For it ccrlauifyis rfot j«^o^^^^ 
that l» should have interest on any more principal than he aotcally Imd^toriig 
the whole lime. This process produces the eamo result as the fwmer. Om^ 
we infer, that, if tlie preceding rulo Iks correct on Uhj jjround ot ahfiple MtM8M 
(which must be allowed from the preceding facts), it follows, that any otlier 
iiioile< prdduoing a dUTewmt result fir«m this, mcwt be incorrect. 

"Mr Connecticut and MassachusetU rules, which are by law esUMiFtod, 
' iSlMttks widcly^lflteont flirth tha oio*©, and that, too. In favow t. the 
They must, then, give the lender wore than timplo interest, that M, 
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sunMond : which is not recoffntsod by statute of eHher •*»*«'*°47i»i«V5* *• ^ 
Swrthe taw .pocially suarSg ugalnst-a rtrangtj dmcpepancy in tegttlaUve 
waclmSnti: We eaVi filSstrate this best by a practical «**«fe,^ .. « ^ 

Moms. Brovrn and Kw, ProTidence. loan to goTommontaaWWM 
— «» 1n»«MMf Uio avails oflhe post offico in said town, being about $1000, 
SS trniiually i?iU t^tlS^^ of th« debt, wd Ujope^J. M 

amount, $212000. n«m,by.t 




what is iniH yui wii«iw»» «•• »»•*«•>.»«., •..»• — , »^— — j— — - — ,.»•*_» 

The MassachusetU mode is equally as incorrect as the Conneeticut, jfn* 
more so; for, by that, the principal is permittod to accumolalo interest, iiirthe 
iiaymeut, oi sum of the paymonU, h oqual to tho interest then doe ; in which 
" ease the pavmenU are to lie dormant, bo they ovar so many, and ever fo iauv } 
and to roDiain so till tho timo of scttlomont, be it at over so romote a poriod. Bat 
When the sum of the payments is equal to the interest then due, it is first to 
sanfcel an ciual sum of interest , thereby i>lacioK the payment at the disposal of 
tho lender, which he can, if ho chooses, put at interest, while the borrower gets 
nothing at all for tho use of his money, provided it does not at any time exceed 
the interest. In tliis way, tlio louder most surely gets interest on Interest, thai 
is, compound interest. 

' UndUr such eircuinstances^ it would be politic in the borrower not to make 
any puynaenu at all ; for, as suro as be doe*, if it i» not more than one ocmtyand 
hus it endorsed on tJio.noto, by tlio Connecticut mode, tlio interest of OBeyf«r«is 
immediate !v incorporated with the principal, both drawing antereat, com* 
Bouodittg the interest yearly, provided paymonts are made yearly. Bv the 
.Massachusetts mode, tho lender would have the interest on any sum of endorse- 
mcirts loss than the interest till tho timo of settkunent^ while the iatoipst it 
lunnii'tg on against the Imrrower } and when it is equal, it is to be placed in the 
hands of thelendcr, which he may put at interest, if he chooses. From the 
HreeeJing remarks it is fairly to bo inferred, that tlte borrower would find it f«r 
bis advantage to deposit his paymonts in tho Savings* Baafc at 8 per cent, intorv 
est, instead of making endorsements, and thus continue to do till he is able 
to pay the noto with tho interest. It would also be for the odvantoft of th« 
fender evon to hire the borrower to make endorsements as frequent bm possible. 
By the Connecticut motle, the trifling sum of $1, endorsed on a note, may, hi 
many casesj be equivalent to tiie annual rent of 30 brick boildings, or nMure, io 
Rroad way, in the city of Now York. 

These rnles, however, aUliou»h not on the ground of simple interest, most 
have a placo, as they are establuhed by law. 

Massachusetts Rule. 
<* Compute the interest on the principal sum to the first tims 
when a payment was made, which, either aloikSjOr together with 
the preceding payments {if any), exceeds the iriterest then due; 
add that interest to the principal, and from the sum subtract 
the patjment, or the sum ^f the pat/mentSj made at that time, and 
the remainder will be a new principal, wt^ which praesid as 
7oith the first principal, and so on, to fhe time of .settlement** 

1. FW vnlwafeoeiTed, I: promise to pay <jMon Fark,'«r Mckr, Sis Hadlfod 
" -^ with intcreft. March I, im 

Bftmnmn Stimmow. 

18 
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'^ ARITHMETIC. 

ENDOSSEMENTB. 
U»y I, 1883, received t2001 



SBpi ir, 1885; 

Match 1, imS, . 



'*-"■»-■ II I.^Ji-'"' 



WUglrwu there doe Augurtffl, ia38?'S!l5. $194 41 

' - • • ^ • • • •. ^,00 
^rMnt,Jfcyl,18B3,«n(«^e«er£A««tAeinrtrMf, .'***^**» ^g 
g««J!feyl 18a3,/ajhiiiii^ anew .rB^^ ^TZTTZ 

Payment, June 1$, 1684, a sumffreater than the interest t*!**!?' ^^ 

Due Jitnel^tjSeilL fbrming anew prine^ttl. I^Tm 

interest en ^Ifi^.fl-om Jime 16, (884, to Aareh 1, 1885, (26C«w.)' 40 'S 

Ptfyiii«it,a«im/««f*aiitAem£er«itAenAk«, . .... . « 12 ^^'^'^^ 

Paywejif , a swm less than the interest then dke, $ IS 

^ejpnentt a swn greater then the hUereH then due, . . . .$100 

$127,00 

pueMaevhlijmj^fermmgantwprbMsipal, . (304,99 

interest mK «9M,99j A""" March 1, 1806, to Oct. 16, 1837, (19i mo.) »,7a 

Amount, $334,79 
Payment, Oct. 16, 18B7, a Mm greater than the tnternH then dne, . 150,00 

#• tHeOU*16,lBSqj/onitinganswvrineipalf $184,73 

Interest en $^l84,7S,/rw» Oct. 16, 1887, to Jlugnst 31 , 1898, being the 

Balance due Aug, 31, less, $194,4l 

2. For value received, I promise to pay Aaher h. Smith, or order rNkieHuw 
dred Dollars, with interest. June 16, 1830. 
tW' Willi aK M^aan. 

ENDORSEMENTS. 
July I. 1881, received $150') Hate, 
Sept. 16/18S9,. . $ 90 I 1, 15, 1, 

Bee. IQ, 189«, . . . $ 10 ) 8, 15, 8, 
Suae K 18$5, . . . $ 20 f 11, 16, 

Aug.iMeg, . . .goo 15 1 6? 

March 1,1887, . . . ^ooj 
WUliMiaiMddua Sept. 1,1888.' Jhu, $4S3,07 

CoNNECTICU-f 'RiJht, 
■ilabNslted by th« BtfprenM Goiirt'of the State ofContHetieut in ISMi 
" Compute the interest tbthetiihe of the first payment ; ifdiai 
>c one year or morafhi'm the ttTne the interest commencMf «W 

il la i.'ir }nhic}p::l^ and deduct the paymeHt from the sum tottl 
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<X)MPOU»D PROIH>lfefriON. JS9 

If-OierB^t afttr payments rr^ade, eomjpUe the iuterest an the 
b^t du^to tkhCeTA payment, and then deduct the paj^^ 
ABi^ove; and, in Wee manner Jrom ^.f^/^J^ ff^ll 
tuLaU the parents are absor^d ; pramied the ttnu.^%^^'^^ 
^Ziyment^and another he ene year cr more, *««/ «»y 
p^jJ^eStsbsmi^ before one V^r^^^^rest hath i^crued, then 
lo^pute the inieresi an Hie principal sum due on the ohhgatum, 
for one year, aU it to the prinetpal, and compute iho tnteroMw 
the sum paid, from the time it was void up to the atd of the 
year ; add it to the sum paid, and deduct that sum from the 
princival and interest, added -as qhove,* ,' , • 

** If any payments be made of a less sum ^n the inter ebt 
arisen at the time of such payment^ no interest is to be cor^ 
putedf but only on the prtneipal sum for any period." 

1 For value rodoiirod, 1 pronriae to pw Pater Traity, or ^tUm, kyao The «- 
■and Dollars, with Interest. June 16, 1894. . „ 

^1000. • JAMJts Patwki.1u 

ENDORSEMENTS. 



July 1, ]835, received mSSO ) 7%me. 
Aug.l6,185W; . . . 5l57f^ « ^ • 
Dec. 1. 1896, . . . 8 87 ( 
Feb.l6;iSte, . . . |91&] ^ , 
What was due August 96, IBS^i Ji»», ^fiffl^S^ 
$lWn,QO frine^ of the noU. . 

tajSO iaterttt to July 1, i8B5, (19^ montha,) 



r f 1, 15, 1, 1. 15, 



$10aB,50 4 

990,00 Utpayvunt deducted. 

|B19,S0 dee .Auy 1, 18S5. 
54,184 interest to JSuguet 16, lfiS$, (1^4 nteetke-l 

tB67,34 aemmL. 
lS7,W2dr(aym»Htdedueled»^ 



[10^ due JSuguat 16, 1806. 
43,68 vntereatfor 1 yem-, ' 



«753,96 
90 69 5 ««««« •TMjMiirweirt te^^mguH W, 18» (tke eU^Tthe yw) H 
' ? ^g 83 nuaOhs, 

Pdm^ due December 1, 1896. 
48,01 iniermje J^einunie, 2836, <1 fear aj fnwtfM. 

#710,28 amount, 
pS,W 4tkpefment. 

$489,98 Ate JfWnwry 16, 1898. 

^^^ ii^tereiA to Jfugust 96, 1896, (6| mautke.) 

i^M due iShtgnstM, 1898, tXe tim^ of «ett2«fiiem. 



*-Ue year deee not extend beyond the time of payment } butifU doee. fJUii 
Ud the amoma of the pnndral'romamki^ uijS^ ti the ImetfeM^ 
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«^ ARiTUMETXa 

j^ TSSA^'^^S^a^i promijB to pf John P. Smitk. or^wdar, KallMflu»^ 

^E!2i. HAABf TkOHMtH 

KNOOIUSBMSNTS 
Wl|»| WM dm BQplnmvr 1, 1833 ? Anm, #474^95* 



Practice in Compound Numbers. 

OpaimtkMwinoompoand nnraben, u poands, •hillinn, for iiuUiieeiniay be 
ifaortened by UUnf aliqnoi paru, as ta Praetiee ofFeHanl JtfnMy, IT X2CVUI 

1. What is the eoot of 28 bashAk of salt, at 10 8. a bnshelf 
In thif examfUf 10«. = i£ ; fJke»» j^ o/ 98 iiMftiiZff if Uu cost inponndt , Mti#, 

3. What will 40 I^Ufhels qC wheat cost, at 5 s. b? ^£ a bushel : 
M109.^i£l Ai4w,^i£? Atls.»3V£? 

1. Hence, whm thtt price is an aUqufitj or evm part of a 
pound, wt divide the nwmher of gallons, yards, ^. hy fAls dl- 
ptot part, asin^ XXVIII. 

Exercises for the SkUe. 
r. What wUl 8640 yds. of cloth cost, at 10s.a=4£ax4i 
(4380) At6s.8d. = J£? (2880) At5s.«iJ6? (2l«)). M 
4s.==iie? (1728) At»s.4d.««*£? (1440) At2s.ed.« 
j£? (1080) Atls.8d. = -A£? (720) At Is. 4d.«-i-]^£ * 
(576) Atls.3d. = TV£? (540) Atls.=rAiC? (432) At 
10d. = jWr=A^? (360) At8d. = ,\F^? (288) At5d.« 
A£? (180) At2id. = ^£? (90) ./J. 16794£. 

JVM«. TV«1^1»^l*rt»«^*P<W»*»»'^^•^**"**▼"*•**"^**^"*^*" 
iniMd in the ibriiier examplw. 

2. What cost 20 gallons of brandy, at 6s. 8 d. per gallon: 

^i^V^at cost 8 yAi. of broadoloUi, at 10 s. per yard ? (4) 

4. What cost 25 bushels of ryo, at 5 s. per bushel Mftf L - ^. 
6. What cost 30 busheU of oats, at 2 s. 6 d. poi bnshtilit (34^^ 

Jju. 90£l3s.4d. 



, K»«rtM the eminmt oftMej^r>^^;rp^n^^fi^ SfcLfS^ 
«Mr« fatf t» the time ^ MtOemefUj en4 Mi»«t. the etm if «•«• ••••'^ 
mmemtuj^em the ememU of the wrmeifaL 
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FELLOWSHIP. 3W 

C. What wiU 01 bbl* of eider cost, at 7fl. Cd. V^t bU. ? 

12£ 15 •. = «••<, at 5s. jwr W 
6£ 7«.6d. = c©»t,at2«.6d.i»erft« 



jflw. 19i? 2«.6d =«swe,a*7a,Cd.F«rMI.. 

Ans. 19£ 9«.6d. = cMe,«*7i.6d.^«rWi 
U. Hence, when Uio price is not an aliquot part of 1£, we 




9. What wiii 36 Xushela of com ftoet, at 7 s. '6 d. per bushel r 

*■ 10. What cost 12 bbls. of ale, at 17 ». 6 d. per bbl. ? (IQjlO) 

Jm. GuAf 10 a 
11. What will 5 cwt. 3 qrs. 21 lbs. of sugar cost, at $9,60 pai> 
«wt. f 



a qrs. =ss ^ cwt. 



1 qr» = i of 8 qri. j Ihsn, k 
14 tbs. es i of I qr. ; then, i 
71bi. = iofH»».i UieD,i 



o 



48,00 sse««t«/5ewl«^ 
4,80 sssCMt 0/9 qrs. 
9,40 = CMC o/lqr. 

Jlns, $57,00 ss cMt 0/ 5 cwt. 3 qn. SI Dm. 

le. At $2,50 per yard, what wi)l 5 yds. 9 Qis- of broMlelotb 
cost ? (1375) What wUl 4yd8. 1 qr. cost ? (10625) WiU 6yds. 
3 qrs..? (16875) ^w, $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt.? (24t5) 

14. 3cwt. 1 qr. 71bs., at $3,60 per cwt.? (11S«K) 

15. 4 yds 2 qrs., at $2,10 per yd. ? (945) 

16 4 gals. 2 qts., at $3,40 per gal.? (1530) ^. W»^* 



IF ZJUCVJCX. 1. Two boys, William and Thomas, ttadinff 
with marbles, in company, gamed 80 cents ; William owned) 
•f the wwbles, and Thome ■ 4 ; what was each one's part oi 
the gain- ^.^ 
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** ARlTHM£Tia 

Jtme. J^: wW wo. eaeh ole's^Aw of the^? *'^"'"'' 

. «• ir»«i.a««u«./F«t.i.owMir? A \Vhen man .« ir«/l,.,. 
w^omp«,y, a nscortains the gain or los^ to l!i "SLil^d Sf 

bjtich^* " "^ ""'»»»»•' •*• The gain ot loss to be shared 
ft!Mb''B ftJnJT!!^ n' ^n^'lP' '"^*'* « company ; A put in 

£«e nrSSniI wm «^T^ «»« l>ut m has to tbo money thfiy all put in. Tlia 
P«rw, wjikh •hall have a given relation, or ratio, to each other, a« tiie dividing 
t bi|aktiif«^ estate anongkuerctlitArs, apportioning taxcuj^o. Hence, 
from Uio leregoing example, we derive the following propr.r- 

A's stock. $200 ^ $ $ $ $ 

B'8«rocik, I400(l200 : SOD :: ioO 50 



TT V - 50, A's eain - 

C*9stoe/c, #^^1200 : 400 :: 300 . 100, Wsffain. 

frkolestoek,$l20Q) ifiOO : 600 : : 300 : 150, CTs gain. 

Byraiios. These are .^^, ,^^^^^^ j, ^^^. ,^^^ 
330x i,thati9,ioff800as:$50,A'8j i^ of aOO = $100, B% 
and i of 300 = $150, 0»gain, 

Or, by 0naiyms. i/'$i2C0 stock gain $300, then $1 seocft 
«»itfir«AtT2W^»300,=«T^«$J. .Vaie,i/$l^m/»$i, 
then i of <^, .^'5 «/aeft, = $fe0, j3'« ^«tn ; { of $400, S'* 

stock, == $100,JB>ir«m; fltfli// 1 o/ $600, C'**^</<;i,=$150, C'$ 
gain. 

This last melhod will omcrally bo founil the shortest, and b«st Adapted to 
bnsinMs ^.j^sn^cially whcli there are several Bi^tements, in wKii&i all tbe l^fi 
torau aie ftKke, end ftU the third temw are ftliko. 

PROor. It is phiin, that, if thg ^nrork be riffht, tlie amount of 
the shares of the gain or loss miust be equal to the whole ffain 
or loss; thus, in thpiiJ9| ftfcvupte, A'fl is $50 + B's $100 -(. 
C's A15P ss 1^, the whole gain. 

9mi,a«ii,ts,^A4KoL^? A^ t^e whole stock : to each man's 
M^t'*> : jthe whole gain : to each man'^ gun. 

9. 'Tlire«iiiereh«fiti, A, B, and C, gained; t>y trading in eonv 

k 
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vfiiat was the | 

ton f and how many tons 4id wch loje ? ^. i/«P tffsi (nt i wn 
{8 I of a ton; A% 32; B's, 34 ; C'8, 34. , ^. . 

I. A and B t«de in company with a jowt capital of 1^ j 
A pufin $350^; and B ^9M and, by Uading, il»«y.g;»"^ 
$lSo : what w^e gain oT^l, and what is each perapn 8 shars 
of the gain ? ^tw. $i ; A'», $70,1Q; B'b, ^40,00, 

5. A «hip valued at $26200, was lost at wa, of which J bo. 
bnffed to A, h to B, anJthe remainder to C ; what is the lo3« 
on ll and how mnch will each man sustain, supposing $18000 
of her to be ensured? ^w- f i A% $2400; B% $3600, wid 
C'B,$1200. , . . , 

Perform the fbllowing examples^ m t^jc $tm\^ |?}V*ner, by 
finding how much it is for $1, or unity. 

C. A detachment, consisting of 5 Qompanios, wfts sent into a 
garrison, in wlxich the duty iVE|qiiirqd 228 men a W ; the first 
company consisted of :|G2 mQn ; the second, 153 ; the third, 0.44 ; 
tho fourth, 117 ; and the fiiXh, 108 ; how many inen must cacTi 
company furnish, in proportion to tho whole nfynber of men ? 
A, Tli^ propif^rUon for \ mau is J ; (hcUt J </ 162 === 5A, first 
company; the seeond^^l} the Uardy4H; thefoux^,^', mdthe 
fifihj^men. ' . . 

7. Tjvo men, A and B, traded in compauy, with a joint capir 
tal of $1000 ; they gained $400, of ^hich A topk $:m and B 
the remainder ; what was each person's stock .' Ans. $1 gain 
rcmdres 2i stock ; A's, $750 ; fi's, $250. 

8. Divide $L000 between 4 persons, so that their shares may 
oe to each other as 1, 2, 3, 4. Ji. $1^0, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to P $10p0, to C $1200, 
to D $426, to E my to F$40, acd to G ^ ; 'hjs whofe psiate w 
worth no moro than $1557,.50 : what will pc ea^li CM^tor's nart 
of the property ? ■ ^ "-»' «t 

In adjasting claims of this nature, it is the general practico 
to find how much tho debtor payi on $1, which is, in this case, 
^"i. Ans, A, $175 ; B, $500 ; C, $d)0 ; D, $210 ; E, $42;>0 ; 

$20; 6,$10. 

10 A weShhy merciianl, at his death, left an estate of 
JKJOOOO, to be divided among l^is 5 childrei^, in fm^k^ Manuel 
ihkt their iarhareji shall be lo each other as jlhc|r .ages; wj^ich 
-i^e 7, 10, 12, 15, 10' years; what lyas the slikre ofeach r 

Ans. $3500, $5dd0, $6000/ $^500 $8009 
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M# ARITHMETIC. 

11. A and B invott equal sums in trade, and dear |rfKSO) of 
which A is to have 8 shares, because he spent tJl his time in 
ipanagin(^ the concerns, and B, only 3 shares : what is each 
man's gain f and how mucli is A allowed for his trouble ? Ans 
$100; A's thart, $100 /or his trouUe ; $60, B's shaft, 

IS. If a town raise a tax of $1920, imd all the property \x\ 
town be yalued at $64000, what will that be on $1 ? and what 
will be A's tax, whose property is valued at $1900 9 Jhts. $,03 
on a dollar; A*s tax, $«)6. 

In ■■■BMing taxM, ^vs mart fint make an inTentonr of all the property, both 
raal and pertoiial, of the uriiole town; and also of oaeh individnal who it to be 
land i and* aa the whole number of. pfolla aro rated at m much each, the tax 
•n all the polb moat fint be taken out from the whole tax, and tlie remainder 
ia to be aanaaed oa the property. Then, to find how nVQcfa any individual 
mvat bo taxed for hia property, we need only find how mnah tho romaioder of 
the wh«^ tax ii on $1, and multiply hia i»vQotor> by it. 

AUe. *In aoroe «Utea taxes are aBMssed onlron the real aod penonal eataie 
of the inhabitants, no poll taxes boipg allowed. 

13 A certain town is taxed $2140 : the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $l400, aa«^ he pays 
forSpoUs. ^ ^, 

C% at l30O, pays for 2 n% at &^^, pays for 3 

irs ... laOS; f. : 1 If, ... 800,40, 2 

E's, ... 2125, 3 J «, ... 375^, 1 

rl Z 9681, 2 K's, ... 265,30, 2 

What wUl be the Ux on $1 .' and what will be A's tax ? 
900 poUm X $*70 ^ %MO,amount of the poll taxes, and $2140 
— ftl40ss $2000, which is to be assessed on the property. 
MOObOQ : l^oSi :: $1 : $,04, <ax on f 1. fken^tofindAn 
tZ!^mve!uory being $1400, we proceed thus .— 



tax, kis inventory being $14< 

fl400 X $,04 
polls at itTO 



„4qoxs.M-f5^,, 



$57,40 A's whole tax^ Ans. 

WhatwmbeC^stax.^ (4940) WhatD's?^^^^^^^^ wWs? 
swim Wkn* ¥*•■? ri4624^ What H's? (3512) Whatisf 



(8710) VnmXrs? (14624) What 

?334l60) Wbatrsf (157f) What K's? (^^O^ ^^^^ 



u 



VZSZVXn. 1. Two men hireda pasture for ^;A^t 
lii2oMnfoT6mDnths,andB3oxenfor6m<mths; whatougM 
•■wb to pay for tht pastoro ' 
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8 dxenfor 6 months is the same a* (2 -^ 6 =-) 12 oxM fori 
^enth; imd 'S oxen fqt & montka ig. ^ sqmt as (3x5—) lo 

**?& »bares of A and B arc tlio wune &« if ^ had put in 18 
oxen, and B 16, for 1 month ea<^h ; hence the relation of 12 to 
15 is tlie same as in SiniDlo Fellowship, thus, 

<^. How, then, iott ConaovHd iiferfrM fltayife FtUamhip, 1 ^. CoRl 
pound regards time, Simple does not. 

fi. f)rom the frectdimg tx^v^le^ vhal apptmrs to he the 

ROLK ? 

I. Multiply each man*a stock hy the time it is conlinued in 
trade. 

It. Then — As the sura of the. prQdjacts : etMsli man'ii, product 
: :the whole gain oc \oa» : each man's gain or loss. 



Mare Exercises for the Slate. 

2. Three merchantsy A. B, and C, Qi^ter into partnership 
A puts in $60 for 4 mo., B f50 for 10 mo., and C $60 for 1 a 
mo. ;- but by misfortune thoy lose $50 : how mneh loss must 
each man sustun ? ( A's, $7,0564- 

j?7W.<B's,$14,705^- 
^C's, $28,2354. 

3. Three butchers hire a |vi«tttre, for $4Bi A puts in 80 sheep 
for 4 mo., B €0 sheep for H me., a^d: C 72 sheep for 5 mo. , 
«fhat share of th^rent must eaeii man pay ? ( A's, $l<)m 

Jins, } B's, $ 7,20, 
^ m_ ( C'»» ^^»60. 

4. Two merchants entered into partnership for 10 mo. : A at 
first put in stock to the amount of $600, and, at the end of 
months, put in $100 more; B put iA at first $TO0, and, at the 
expirationof 6 months, took oyt $250; with this stock they 
gamed $386 j w . »at was caoh man's part .^ ^^ ( A 's; ftSOO 797. 

••WW. < g,^ » Ji85!202. 
.M.^\P? ^i«^/^* °^ January, A began trade with $760, and, on 
Uie firet of Febniarjr following, he took in B with $540 ; on the 
first of June foUowmg, he took in C with $800 ; at the end of 
the year they found they had gained ^^2; what was each 
man's share of the gain .? 

.««*.A's«fcarc,$384,92ft; B»s, $250,71; Cs, $236,36 
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H UDCZZ. SQUARE Bj^EASURiO. 



Q. 19^ ^rgyaurideasfT* square 1 ^. U lg A 
any thing which is aa long as it is wid^. ^ 

Ce. What kmdt^mjtgia^ado^ this on Uu right, j^- 
FMfr^Ae^ j?. A Square figure. 

Ct. iFfty? ^. Because the side AB is a« 
long v^ the side BC. 

Q. i&io flumy «u;«f Am tkU figure, and wIuA (m 
<*<r length 1 

Q. HMD many equal corner* haaUl A. Four. 
-^. What are tk,e89 carjure generally eailedl 
A. Angles. 

9* Hb», tkiCjiL^waidd you 4eecribe a tpivnfi figrrel 
equal sides, and foot equal angles. 

Q In the above fignre. tf each «uiEe be 
caUedl A, I square foot. 



B 

I 



D 



It hus (citf 



l/Mrt 2R leii^, tehat ought ilUhi 
3 foot as 1 yard. B 



II 






Q. /jT tA« «t«lM ^ a aquare be each 1 0ard in 
ler^h, aeinthe fignre on the right, lOhat ought it 
to be called 1 A. \ square yard. 

Q. In this aqware I perceive there are soperal 
enaller sqwa-eot contained in the larger. If yon 
count all the smaller sqnur^j allowing each one to 
be 1 foot, how many spu6re feet or efnare y fords will 
they make 7 

Q. Why 1 A. Because there are 9 small 
squares, each contaihing 1 ^<|uare fbot^ 
which make 9 square CeQt|UuitiB>]>sqiuuro D C 

jard. 

t. How many SQiiMrefeetftken,makelsguare yard 1 A. 9. 
, If we nmldply <feet (tie iona^ ef I «tfe) by ike widthy ^Sfeet^ making 
9, the eame resntt is produced a* btfore. What, then, wUl mult^yingtbM 
length of any square by L\e breadth, or the length into iUetf, give ? A. Tl 
square feet, square iirches, &«.. contained in the figure. 
Q. How many sqMre in^'Jus m a figure 2 inches long and 2 inch 
2 X 2=4, Ans. How mcny in a figure 4 inches long and 4 inches wide ! 
19 inches square, VuU is, 12 inches long, ftnd 12 inches ««& ? 8 in^lus square 
" • - ■* 'finches squikre^ dO^inches squavef . , _ 



ha 
I inches wide i 



6 inches square i 90 inches square'' ^tMhes squaipef 

^ Hpw t^auy ^qua^re feU in a figure 1 foot^ or Wnches, sqvarel 



A I 



square iota.. a ha 

Q. How many sfuarciuehcs in I square footi and why 1 Ji, W4. sq, m. 

bncause I2in. X 12in. = 144. o * 

Q. Bow maxy sqnare fut inl square yar^ 1 ««* «*f » *^' «* «<!• »•- 

Decause 3 tt. x -^ ft s=s 9 
Q. How masM square yards m 1 square rant #mm wfn ? 'ff; ^i •'l^ y*** 

because 5J vJg. X S* yds.as'dUi 
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ionarer than it is wide. F D . ^ P 

Ma^D and ABEPT ^y intpettmg Owe thMvUl oofwwU to »•«€««<' *»Wi 
tAcft, mAy a parallel«^am U d^/hud 1 ^. It i« a figure WhlCh haS ifS 

Opposite Bides of equal length, and its opposite angleif 6qoar. 

Q. // tkisjigxirt had been Mviire, and each mOU 3/ftM m length, H i* plain 
tshat it wonid have contained 4 equarefket ; fttit, alUnolng the longest oide to be 3 
'ert, awrf l/r« shortest side only Ijoot, U iw/i, ^f c<wr*e, «&|«om ^4 <>« «»«»f 
square feet .—Horo many, then^ does U contain I .^. 2 ft. (length) X- 1 »• 
(breadtli) = 2 sq. ft. 

Q. i/ a Jlintr* 1 t?fcA in Breadth arid 1 tncA t» i«n^ Mmtouw 1 *ffiMire bu h 
hoio many square inches wUl a figure 1 IimA toidk ar%d ^inihss long contain % 
^ inches longi A inches long 1 Qinchistsmgl 12 inches Ungi SOmches 
long 7 . 

Q, ffa figure 1/oot toide and I foot longcoutaau I ogwro/ooij hew many 
•stjuaro feet wUl a figure ifsol vide and U feet long eonUin 1 2 feet long 
Afeetloi^gl Qfectlongl lO/hetlifkgr ^ , ■ J -^ 

Q. Howy thtUy do you proceed tnfind the square f net ^ inehei, 
ifc. of a square or parauelogram f A. Multiply the length 
b'y the'breadth. 

i'. How many square feet in a room 10 feet long aifd' 9 fteC 
wide ? (10 X 2 = 20 sq. ft., Ans.) In a room 8 feet wide and 
12 feet long ? 20 feet long t 

2. How many square rods in a piece of land 4 rods wide and 
8 rods long ? 10 rods long ? 11 rods long ? 12 rods long ? 
10 rods loi% and 4 rods wide ? 

Q. When a piece of kmd, in any shape, contams 40 square rods^ what is U 
calledl A, 1 rood. 

3. How mai\j square rods in a piece of land 40 rods long 
and 2 rods widii ? 4 rods wide ? 

Q. Whon aptu\of land, m any shape, contains 160 JviMre rods, what is it 
calledl A. I SLXe. 

^. How man f square rods in a piece of land 20 rods long, 
and 2 rods wid 3 ? How many such pieces will ma^e an acM 
or IGO square lods ? 

5. Hoir widd must a piece of land be, which is 80 rods lonjf" 
to make aa f c re ? 40 rods long ? 20 rods long ? 

6. How ni9 ny square feet of boards are contained in the flodr 
of a room 10 feet square ? 20 feet square.' 10 fett wide and 
20 fcct long? 20 feet wide and .30 feet loAg^' 
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JL^^S^l *1^ ^il^ '»,* ^^'•« 3 feet long uid 3 fcc' 
W .n/o^**"^?**,- J^ ^'^^^ '^"J^ ^nd 9 'feet w^o ? ^ 
Joni^ and 2 feet wide? (2 X C = l2L.9«]iydg.,^^) 



r and 9 feet wide ? ft'c! 

figuns 10 feet long and.4 wide ? ^. 4| yds. 

InW?''?^53'f"Ty^^*^^'l^J53«"««»«t? Jn 108? fa 



8. 



72? I„99? inSJ7? InSoT "in3?r 

A ^Jn^^ii'nhL^l^ ^q^refettisqunrt iriches, ^c. he divided? 

fl^ Square inchoa by a^uaro laofcoa, sqoaro feet fy square feet, 



&c. 



ra/Ay, vix. «A« 4ii^€r«i«# *«/»«,„ ^^J, 
«/iwre tf nrf square mUes, TJujimtrea on. 
theiigJu are inb-oducedfor Ikejmrvost ef 

2i'*f!* ^^l^tM instance, tVAat is the 
^erence hMetn 5 square mUes and 5 

mUssquwrcl Jj, g ^^^^^^ ^^^ 

means 5 miles in length and onhr 
1 m breadth; but 5 Su'Ies square 
means 6 miles in length and 5 
inilcs in breadth, making 5 times 
aa many mil«« as only 1 in 
oreadth ; that is, 25 square miles. 





6 titiie* •quaro 


1 








MM 










"1 1 



From theise iHustfiitions yve deriv^e the followiufi 
general • 

I. How do you proceed to find Uic contents of a square or 
^araUdogram f A. Multiply the lengtfi by the breadth. 

Exercises for the SlaXe, 

1. In a room 16 fioet long and 11 foet wide, how many square 
feet? A, 176. "^ * 

2. How many Acres in a piece of land 560 rods long and*n2 
rods wide? 660 x 32 «= 112 square acres, ^iw. 

The pupil must recollect that square inches must be diTtdcd 
by square inches, ^\xa.re yards by square yards, i&c 

3. How many acres in a piece df land ^0 rods wide and 426 
focfii long ^ A, 985 moros, 20 rods. 

4. How! many rods long must a piece of. land be, whicli Is $0 
rods wide, to make 1 acie ? (2) HowMiany rods >vzde to inakct 
4 acres ? (8) How many rods wide to make 200 acres' (400^ 
^ 410 rods. 
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5. iUvr many aquaro feet of boardS'Jwre conUiMd in Ae fluor 
jf a room 40 ft. 6 in. W j and 10 ft. 3 in. wide ? (Re^ce tkir 
mchcs to Ihc decimal of a foot,) A. 415,185 ft. « 415| feet. 

'i How imuiy acres, are bontained in the road from ISoetoii 
to Providence, all.»wlng the di8l«ee to he 40 milee, and the 
ivei age width of the road 4 rode ? A, 320 acres. 

7. How many square feet are contained ma hoard 1^ inehca 
l..njr and 12 inches wide ? (!) 12 inches wide and^ inclics 
!o«rr i CZ) 3 feot long ' (3) 20 feet lonff ? ^) . A, 26 foet^ 

^. How many squire feet in a hoard 1 ft. 6 m. wide and l^ 
'1 .rm.inng.' v*.lw,125 ft. — 28| feet. . ^ , ^ . . .,, 

:». How many yards of carpeting, that itf 11 yd. wide, will 
over a floor 21 ft. 3 in. long and 13 ft. 6 in. wide ? ^^^ 

^. 25i| yards. 

iO. How nwny ft>et of boards will it take to ^<5^e^ ^ho* wa'ls 
of a house 30 ft. 6 in. wide. 40 ft. 9 in^W, and '20 ft higli .> 
^mi wlwl will they come to at $10 per lOOO Set > A. 28o0 feet : 

'^*' 11 How many shingles will it take to cover the roof of a 
harn'40 feet long, allowing the length of the rafters to be Iti 
ft 6ln.,-and 6 shingles to covet 1 sffBart foot.? what will they 
cost, at $1,95 per 1000? •^•7020 Shingles;, cd*f ^90. 

12. What will a lot of land, 300 rods wide and tOO rods long 
come to, at $15 an acre ? A. $1^76. * aoa .^k 

13 What will a lot of land, I mile square, come to, at $20,75 
per aero ? A. $13260. 

IT Za^XZ. SOLID, OR CUBIC MEASURE. 

Q Whtu a block ut 1 inch, long, 1 inch tkuky and I huh wUe, k»» mant 
,6lid inches V, it smd to contamJ A. 1 soUd or cubic inch. 

Q. Mow ntany ootid foot does a block, that w Ifoot Umgt I /M thUsk, and 
I fbot wide, iMntain? w3. 1 solid or cubic foot. . , ..^ 

ft. //• a block I fool thick, 1 foot wide, and 1 foot long, contdiM 1 •okd 
fuotThow many soUd feet does tmch a block that is H f^^^ anOaml d 
ffAlon^J bfetilong'!, l^ifeetlongl W feet long 1 20fietlonf1 

QT&owmlntonlidyeU d^abloA ^ feet long,lft€t thick, anilfotd 
itide, eovtainl hfeetwidel 2 feet wide'! 

a Horn fnany solid mehes dees a block 3 inches Ung. 2 inches mde, end I 
ivcn thick, amU^tl 2 inches thick 1 4 inches tHek? 10 inches thUkI . 

Q Ho2o, then, mould you proceed tojind how liiany soltdfeet, 
uirJi'es, ^c.are contained in a solid hodyf A. Multiply th« 
Icii-nh, breadth and depth together. «^.., 

1 Ho%V many solid feet In a block 4 feet thick, 2 feet wide, 
and 5 feet long > Ans. 4 X 2 X,5 == 40 solid fe^t. . ^ , 

2. How many solid or cubic feet in a block 12 inches longf 
12 inches \frido, and 12 inches thick A, 1 solid foot. 
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Q. iriM mUmiif wed CMtatM 1S8 toUd/eel^ what it U eMeil A. I 
cord 

3. How m&ny solid foet in a pile of wood 8 feot long, 4 feet 
wide, and 4 feet high ? A. 128 « 1 cord. How many cords of 
wood ia a pile 8 feet long, 4 leet wide, and 8 fept high ? 

^.256 solid feel = 2 cords. 

Q. /» cAalMMi Uukgumge^ w «cy tf • load tfwtod iroug'lu to marMet, \f kia 
o/e^t long, 4 feet kigk^aad 4/eet toide. t^at U io a cord, or it eoutaiiu H/eet 
ef WihhL Bui thu would matce 138 solid f tit ; whatj t#MiM, io to be under»toud 
fy oauing of such a load of wood^ that it eonUdno 8- feet of wood 1 or, in com- 
tnoH language, *' tkn-e it SJ^eet ^it.** 

A. As 10 solid feet, in any form, ore \ of 128 feet, that is, \ 
of a cord, it was found convenient, in reckoning, to call every 
IG solid feet I cord foot*, then»8«uch cord feet will make 128 
solid feet, or 1 cord, for 8 times 16 are 128. 

Q. HoWy ihetif would you bring soUd ftet into cord ftet f 
.^ Divide by 16. ^ -^ 

4. How many cord feet in a pile of wood 8 feet loni;> 2 foet 
high, and 1 foot wide ? How many in a load 8 feet long, 2 foet 
high, and 2 feet wide ' 8 feot long, 4 feet wide, and 2 feet 
high ? 

o. If, in purchasing a load of wood» the 43eller should say that 
t contains 3 cord feet, how many solid feet must there be in 
the load ? How many solid feet to contaia4 cord feet ? 5 cc rd 
feet? Coord feet? 7 cord feet? 8 cord feet? 9 cord feet? 

6. How many cord feet iaapile of wood 8 feet long, 1 foot 
wide, and 4 feet hijgh ? 

In performinc thu bat example, wo multiply 4 feet (the boiffiit) by 1 foot 
aiie width) making 4; t lion, this 4 by 8 foet (tbe length), Uiakinglfi-^ 16 
(cord feet), =: 3 eordXeot, Jtmo. But, inatoail of muIUplyiog the 4 by the 8 feet 
in length, and dlvidiM fa^ 16, we may simply divide by 2, without multiplvin^ , 
for tlio divisor, 16,. is 9 times as large as the multiplier, 8 : consequently, ft will 
produce the laiiiA Rwolt as before, tAus : 4Xl = 4-f.S=:S eord feet, Am , 
as before. 

Q. fVhpg, theut a loiid of wood ia 8 ftet long, or contains 
two lengthst each 4 feet (whick is the usual length of wood 
prepared for market,) what easy method is there of finding how 
many cord feet such a load eorUains f A, Multiply the height 
and breadth toseth«r, and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high, and 2 
feet wide ? 3X2s=C-?-2a33 cord feet, Aiis. 

8. liow many cord feet in a load of wood 2 feet high, 2 feet 
wide, and of the usual 'enstli ? 3 foet high and 2 feet wide ? 
3 foet wide and 3 feet nigh ? 4 feet wide and 4 feet high ? 4 
feet wide and 6 feet high ? How many cords in a load 4 feet 



and 1 foot high, to moke 1 cord foot 

CO.- a feet i o eord feet ? 6 cord leet ? 10 cord feet ? 



high, 4 feet wide ? 

9. How wide must a load of urood be, which is 8 feet loW 
and 1 foot high, to moke 1 cord foot ? How wide to make • 

[feet? 
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MENSURATION. ^ til 

10. "^fal will a load of wood 8 fyet Umg, 8^ £eei wide, and 
4 fa«t higli, cost, at f 1 per foot ? 

The foregoing remarks and illustrations may now be 
embraced in th& following 

RUIiGS. 

T. How do youjind the contents ofany solid or cube? A. Mill- 
Jply the length, breadth and depth together. ' 

11. When the length of wood is 8 .feet, how can youjjinn <^3 
vumher of cord feet it contains, without muttiplying Vy 8 an4 
dividing by 16 ? A. Multiply the breadth andneight toorelhei., 
and divide the producl by 2; the quotient will be cord feet. 

III. How do you bring cord feet into cords f A. Divide 
ly8. 

AVite. If the wood \» only 4 feet in length, proceed m last direetod \ 
then, aa 8 feet in length is S times as much wood as only 4 feet in length, hen^ 
i the result found, as above, wiJUw tbo aoswer in cord feet ; that is, divide 
by 8 twice, or once by 4. 

Exercises far the Slate. 

1. How many solid ftet in a load of wood 8 feet long, 4 fe< t 
wide, and 3;^ feet high ? 4 X 3i = 14 -f- 2*= 7 cord feet, Aw . 

2. How many feet in a load of wood 5 ft. 6 in. high, 3 ft. 9 in 
wide, and of the usual length ? 

iRedueetheinchestotkedeeimalofafoot.) A. ^(hfifi^^lO^fi, 
Perform this lost example by redneinc the inches of a foot to a common 

fractim. Tlita method, in most cases, will bo found preferable : thus, taking 

the last example : — 

6/C.6iji.=:5i/«.=-V'; tAen,3/t.9m.«3jyi.=t-V^X-y 
= -^1* -f- 2 = W = lOA, -^ns., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. 9 
in. thick^ how many solid feet ? A. Decimally 75,96875 
fcet=7oii feet. By common fractions; ^X^X-':^^- 
Z^^t = 753^ fleet, J9ns., as before. 

4. If a load of wood is 8 feet long and 3 fiMt wida^ Jiow high 
must it be to make 1 cord? 

In thia txampUy ne know that the height mitltipUe.i fry the toidth, and tht» 
froduct divided by 3, mtuC nntke 6 card feet, ikat is, 1 eerd «r loadf hence, 
8 X 9 = 18 -<- 3 = 5| /fct, Ariif ««, ^iw. ' 

5. If a load of wood is 5| feet high, and 8 feet long, how wido 
must it be to make 2 cords ? 



must it be I0 make 3 cords ? (9) 4 cords ? (12) 6 cords > ($M) 
d 45 feet. 



Hetrdg^ssViem-dJ^eti «*•», W X 9 *= 39 -S- ®l =«= 8 /««* "^'^ •*•'• , 
6. If a load of wood is o( feet high and 8 feet long, how wide 
- - - -,? (12) 8co] * "^^ 
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7. How many soKd feet of timber in a stidc 3 feet long*, 7C 
inclMMi thick, and C inches wide ? (3|) 10 feet long, 1*2 '\nchv- ^ 
thick, and I ft. 3 in. wide? (12i) 80 ft. C in. long, '-£4 inciii^: 
wide, and 1 ft. 9 in. thick ? (711) -*• «7t^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cord* ? 

j3, 10725 cord feet = l.'MO^ cordu 

0. IFow many ton* of timber in 2 sticks, each 3lt feet long 

20 inches wide, a^id 12 inohee thick ? ^, 100 fv^t -&- 50 = i^ tons 

10. How :..any brickft 8 inches long, 4^ inches wide, and 'l^ 

ir.raies thick, will build a wall in fjnoot of a garden, which is tc 

bo 240 feet Jong^ l» feet high, and 1 foot 6 inches wide ' 

Ji, 51840 bricks 



DUODBOZaSAXiS. 

iT iMHiiKH^ Q. From what is the word duodecimals de 
nvedf A. From the Latin word (2uo<2ecsin, signifying twelve. 

Q. ik common dec^mdU^ we are deeuotomod to suppose anp whole tkingt as a 
foot, for instanee, to be divided into ton equal parts f but how is a foot dtmdea 
induodeeimatsl and what are ae parts called t ^. Mo twelve equal 
pirts, called inches or primesy and each of th^so parts into twelve 
otl^ar equal parts, called seconds; also each second into twelve 
equal parts, called thirdjs, and each third into twoivo equa.^ 
parts, called /wrM*, an(|.Bo on to any extent whatever. 

Q. Whatt t*««»f <» dMoieeimals 7 A. Fractions of a foot. 

Q. Wkatfraetiien ef afoot is 1 ineh 7 A. if^ H. 

Q. WkatfirMUon ^ a foot ia I second t ^^r A <*f "A" = xiT ^^ 

ii, muufi-ection ofAfpot is I third J ^. A of tJ^ o^'tV = TT^F ft 
Q IVhmt fraction of afoot i» Ifourih^ 

A, iV of tV of tV of a = ffDlfuF ft. 
Q. JWio, 9i»M ySHJks muUipKed by iath$ make lAAths, and .^^ wake ^1^^ 
aloe, IWksmnUiplied by \9ths make 17S8(A«, and ^jhf ^'^ ri^t '' ^ 
•ten that we may write the firaetians tnthout their aeno^minatm-s, by wukina 
flVSM mark to dutinguish thorn. What quirks ore gMUratly used far t.'us 
pmrfoset A, 12th8y inches, or priroee, are distinguiebcd by an 
accent, thus ; & signifies -fy, 8 inches, or 8 primesj; T" 5= -j Jy, 
or 7 seconds ; 6'" = tAt, or 6 thirds, Jtc. 

Q. We hoot oeeu that iSUhs nuiat^itUd by I2ths produce IMtk* f vthat^ then, 
is the prjitLtt efV ^Mckes m yrvM/^ mMitiptied by T imehes) 7 A, 35^', that 
■•s, 35 seconds, or t%"« 

tt. fVhat is the oroduet i/5" {ooeonds) mult^Oied by V {inekes) 7 A ^"\ 
that is, 35 thirds. 

(2. What is tMfroduet efifi (mmida) mmttiflifdby T' {seconds) f 

A. 35"", that is, 35 fonrtlis 

Digitized by LjOOQIC 



DUODfclCXMAUS. 813 

^ jQ. Hb» wnf ikt matte tfihe produtt alwafs b€ iHermimed 1 Ji> By plac- 
ing as many n^arks or. acccnU at the right of the product as 
Uiere are marks at tlie right of both multiplier and multiplicand 
counted together. 

Q, iVhatt tArn, loouM T"" (Jflhs) mulOplied hy &'"" (Mtxlhs) produce 1 
4. 5(>'"''"''", that is, 5G elevenths, 

Q. Hliat would 7" ijtecoiuU) muIUplied by ^" (eJktrdf) predueel J^. 2^'"" 
that is, 35 iiahs. 

Q, IVkatiBomUV mnH^liedky3'> fraiueel A. fU'f"^ (fourihe.) 

Q. hYom the prteedingy vhat appears to be the value of feet niflUtiplied bv 
primee or iwkes, or vkat do feet inulU]^iedbf primes gioel .^. Primes. 

Q. IVhat do primee mulUplied by primee give J Ji' Seconds. 

Q. WhMdMprxm/eamydupiiedbyeeMtiiagme'l A- Thirds. 

Q. fVhaldo*u<mdsmultiptiediyoeeondogi«ef A. Fourth*. 

Q. fVhat do seconds mulUplied by Ihirde give 7 A. FiOhs. 

Q. fyhat do thirds muU^Ud by thirds give? ^..SiztlM. 

JVof e. I'bis might be extended in the aamo manner to ai 
The following table contain! a few of thoee denomination*. 



to any iodAfinito length 

„ ntains a few of tboae denominati 

Repeat the 



TA^LE. 
W'f (fourths) make V'^ (third,) 
12"' (thirds) .... I" (seam^) 
12'' (seconds) ,., V (inch or prime.) 
I2f (inches or primes) tfoot 
Q. How may duodecimals be added and- subtracted f A. Iii 
the same manner as compound numbers ; 12 of a- less deiiomi* 
BHtion alwDys making 1 of a greater, as in the foregoing tahlo. 



L«n^/A,,10 ft. W 
Dreadtkf 1 5' 



MULTIPLICATION OF DUODECIMALS. 
Q. What ate dwsdMimals used fori A. For measuring any thing 
respecting which length and breadth, also depth, are considered. 
1. How many square feet in a board 10 ft. 8 in* long, and 1 
il. 5 in. broad ? 

Wo havd fincn hovr such an example may be performed by common decimau * 
we will now poriorra it by daodecimale. 

OPEUATION. Q j^^j^^^ ^j py-^es = A of a A>ot 

and & {primes) = -ft^ of » foot 
then, AX A=:^ of a foot, 
that is, lo" (secP^ = ^ (iruhes) 
and A" (secp^)} ,^0^!?^. ^r^te 
down 4''^ *^o "g"^ of the ir.chp»3^ 
reser^g the 3' to bo ca.,T\ed to the 
ries. In mnltiplying 10 j?ei 'mf 

•he 5', we say,^?^.Xl^Mi<gO' (inches), and the 3' we reservea 
ina*c8 m,^i ree%^ ^^ ^Wch wo place nnd«r feet kud 
19* 
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4 5' 4" 
10 & 



Ans.\ 15 1' 



«14 ARITHMETIC; 

inchw in their proper places. Then, muhiplybff 10 ft. 3' r.r 
I ft. makes 10 ft S', which we write under the 4 ft. d'. \^' 
now proceed to add these two prodacts toother, which, hv 
carrying 12, after the manner of compound rules, make U» ft 



. ih ^'l!! T!?1** mort conwmtont in practice to begin by mvhiplyiag tho raal- 
Upiicand ^ by the ftei, or bigbesidMioMuiatioii of the mnhtplhei, then bf 
tM inehea, &«., tbu : i- « j 

1 X^BsW, and 1 It. X 10 A. «s 10 ft Them 
5* X » =B 4» ' rss 3% (to entry,) and -V', (tf> writ, 
down) } 10 X5' = 50* ■f3> (to c*-ry) = f-3' = <? 
ft. and y, which we write down underheaih thr 
10 and Qf. Then, the sum ot these two prod net i> 
added together as before, is 15 ft. l** 4" jans. the 
M«« re«iiU a$ the Uher. 

JWte. Had we been required to multiply 15 ft. 
1' 4" by fbet and inches again, wo should have 
proeeoded in the sane manner, carrying '" (thiids) 



OPBRATION. 

101.8' 
1 & 



10 & 
4 & Af' 



15 1' 4" 

one place fmllier towards tiw right, and ''''(fourths) another place stVn^'and 



From these examples we derive the following 

RITX<S. 

Hovi do you muUiplv in Dtiodeeintalsf 
. A, Begin with the highest denomination of the multiplier 
and the lowest denommation of the multiplicand, placing 
the first ftifure in each product one plape further towajrds the 
right tlian the former) r^QQl^^nff t<^ carry by 18, as in com. 
(KHind rules. 

Mmt Exerdsesfar the Slate, 

2. How many feet in a board 2 ft. G' wide, and 13 ft. 3' long ? 
Jtns, 30 ft. 7 b''. 

3. In a load of wood 8 ft. 4Mong, 2 ft. 6^ high, and 3 ft. 3 
wide, how maaj solid feet ? j^. 07 ft. 8' 6''. 

JVMe. Artitioors compute thtokwotlr bydifl^tenl measures. Glazing and 
mas)n*« flat w»rk are computed by the square foot : painting, paying, piavter- 
mg^ &e. by the square yard } flooring, roofing, tihng,<ce. by tho square a 
100 f<«t : brick woric by the rod of IflTfeet, whose square is 973| } tho con- 
^thAtoA Ia"^* Ito. by the ton of 40«abic feet *, and Che tonnage of thips 

A ^i** ^^' ^ the exp^jise of pUstering the walls of a room 
8 ft. 6' high, and <^h side 16 ft. 8' long, at $,60 per square 
yard ? Ji* $80,694^^ 

5. How many cubit fe»«. jn a block 4 ft. 8' wide, 4 ft. 6' long, 
and S ft. thick ? Ji. 57 ft. *» ijh, ^^ 

6. How much will a marble sni, cost, that is 7 ft. 4' long, ani, 
1 ft. 8' wide, at $1 per foot ? .^. V^aef . 

7. How many sqBore feet in ■ beam ly n ^t ion«. 1 it V 
wade? Jl, 24 ft. 10* 41". "■» » ' 
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8. How many cubic fe«t of wood in a load 6 ft. T long, 3 ft. 
5' hi^h, and 3 ft. S' wide ? ^. 82 ft-JV 8" 4'". 

9. A man built a house consisting of 3 atortet ; in the uppet 
story there were 10 windows, eao^ containine 13 panes of 
IflatfS, eaclt pane 14' long, 12/ wide ^ the first and second stoties 
contained 14 windows, each 15 panes, and. each pane IG' long, 
12' wide.: how many square foet of glass wore there in the 
whole house ? A. 700 sq. ft. 

10. What will the paving of a court yard, whlph is 70 ft. 
(tiAg, and 56 ft. A' wide, come to, at $,20 per square ^ 

Ji* $7o8,oo}; 

11. How. many solid feet are there in a stick of timber 70 ft 
long, IS' thick, and 16' wide ? A. 131 ft. 3'. 



QiteHtif^ns on the foregomg. 

1 . How many pence are there in 1 s. 6 d. ? How many cents ? 

2. What will 4 yards of cloth cost, in cents, at 1 s. 6d. per 
yard.' At 3 s. per yard .' At4s.6d.? At68.? At9s? At 
i.0s.6d..? 

3. If a man consupie 1 lb. 9 oz. of brond in a week, how much 
would he consume in 1- month ? 

4i At 4 cents for 1 02., what would 1 lb. cost ? 

5. At 4 cents for 3 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 3 lbs. cosl f 

7. If a man spend $2^ per day, how maxiy days would he be 
in spending $4i .' 4>]^? $12^.' $20? 

8. How.mtmy marbles, at 4 cents apiece, must be given (br- 
24 apples, at 2-eents apiece ^ 

9. How many yards of cloth, at $4 per yard, must be given 
fi>r 6 bhls. ol cider, at $2 per bbl. } For 8 bbls. ? For 12 bbls. .' 
Forl8bbls.? 

10. What part of 1 month is 1 day ? 2 days? 4 days? 5 
days ?^ 6 days r 7 days? 10 days? 30 days? 29 days? 

11. What IS the mterost of $1 for 12 mo.,? 10 mo. ? 9 mo. ? 
6. mo. ? 3 mo. ? 1 mo. ? 15 days? 

12. What is the interest of ie for 1 yr. 2 mo. ? 2yrs. ? 1 yr. 
1 mo. ? 9 mo. ? 2mo. ? 1 mo. ? 15 days ? 10 days ? 6 days > 5 
days ? 1 day ? "'..•' / - 

13. \Vhati8theamountof$lfor6mo.? 3 mo.? 2 mo;? 1 
iBo.? 15days? 

14. Suppose I owe a man $115, payable in lyr. 6mo., with, 
nut interest, and I wish to pay him now, how much ought I to 

pay hmi ? . ^ ^ -• 

15. What is the discount of $115, for 2vrs. mo •» 

16. William has } of an oraiige, and Thomas * : wliat mH 
of an orange do both own .^ ' 
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, '^i^'?*"f^ ^^^,% o^ an orange, which he wishod tc divide 
equally between his two little sirters j can yon tcli me wha» 
part of an oran|;e each one would receive ? 

Jft iy***** " ^^ "***®^» ^ **^^» <>' ,25 of 40 ? 

19. How many limes can you draw i of a gallon of cidei 
from a barrel conlaming 30 gallons ? How many times ^ bf t 
gallon ? How many times i of a gallon ? How many times 1 
of a gallon ? -^ • 

30. A man, faillnsf in trade, is able to pay his creditors on 
ly $,33| on the dollar ; how much will he pay on $3 .' On %1 
On $12? Onfl3? On $300? 

21. A man, failing in trade^ was able to pay only $,1G| oh the 
dollar ; how much would he pay on a debt of $4 ? $(5 ? |ftlO * 
$9? ^? $100? $000? 

22. Two men bottsht a barrel of flour for $10 j one gave $3 
and the other $7 : uTiat part of the whole did each pay ? What 
part of the flour mc 0t each have ? 

23. If 30 bushels of oats cost $10, what is that a bushel ? 
What will 6 bushels eost ? What will SO bushels ? 

24. If 3 men mow a field in 8 dars, how many men will mow 
the same In 2 days ? In 1 day ? in 4 doys ^ 

25. Two men, A and B, hired a pasture; A paid $3, utd B 
$5 j v/hat fracttofial part of the whole did each pay ? The 
profits from the paEttnre wore $16 ; what wa» each man*s share 
of the gain? 

2G. Three men, A, B, and C, are engaged in trade ; A putt 
in $4, B ^, and C $6 ; they gained $60 : what is each one'i 
share of the gain? 

27. Two men, A and B, hired a pasture fl>r $12 ; A put in 1 
feow 4 months, and B ! J cows 3 months : what ought each to pay ? 

28. A merchant, h i ring purchased a piece of broadcloth rot 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it ? 

29. William has \ < fa dollar, Thomas iV? ^«<i Harry \ ; how 
many cents have the* r in all ? 

30. A merchant a W calico at $,22 per yard, and Uiereby 
gained 10 per cent. ; what did it cost him per yard ? 

31. Harry, having f of an orange, gave \ to Tliomas, who 
gave j^ of his part to Ais little brother, and kept the remaindoi 
himself; what part did he keep i How much is \ off ? How 

. mu/ch docs i of i of ffrom -jftr le»ve ? 

32. How muchisl X f off ? (1) Howmuchlsl X f of%! 

33. What is the quotient of 4 divided by § ? 

34. How vuch <to0s | exceed »75 ? 
35 How much does f exceed -Jx ' 
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9(j. How many strokes does a reeuliur clock stiaecinShonrB? 
»h.' 4h.? 5h.? 6h.? 71^.? 6h.? 9h.? lOh,? llh.? 
!2 h. ? »* h. ? 

37. Uow irmny square feet in a board 12 inches wide, and 43 
inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father's gar- 
den, allowing it to be 4 rods long and 2 rods wide ? 4 rotls wide ? 

31^. How many cord feet of wood are contained in a load, 3 
feet wide, 2 feet high, and of the usual length.? How many 
feet in a load-6 feet high and 3 feet wide ? 2 feet high and 6 
feet wide ? 4 feet high and 2^ feet wide ? 

40 IIo'v many solid feet in a block 12 Inches long, 12 inches 
Uiick, and 12 inches wide ? 12 inches long, 12 inches wide, 
end 6 inches thiek ? 

41. How ^ong will it take to count $1000, at the rate of 50 a. 
minute ••' 

42. What is the difference between 4 square feet and 4 feet 
square .' 10 miles square and 10 square miles ? 3 irods square, 
and 3 square tods ? 

A parentfaesU* onckMuig several numbofg, ugnifiea that .thess Dumben are 
to be taken to^tiier, or as one whole number } but, when performing subtrac- 
tion and addition mth these and other numbers, they may be taken either as 
b^fora^ or one by one, tliut :— 

(16 4- 4) X 3 = 60, read 16 -4- 4 =s 90 X9*^ ^• 
Or (16X3) =48. 4X3=12. TAen, 48 -|- 19 s=60, <A« •«»««* J^ars 

13. (9 4.3)4. 8=*= how many.? ji. 20. 

44. (9 — 3) — 4 = how many.? Ji. 2, 

4.5. (1545) X 4 = how many ? v3. 80, or CO 4 90i 

46. (15 — 5) X 4 = how many ? A, 40, or 60 — 20. 

47. (9 4 3) -^3s= how many > A, 4, or 3 4 1. 

48. (9 — 3) ^3 = how many. > A. 2, or 3 — 1. 

49. (12 — 8)-*-r341) = howmany.? A, l,or3— 2. 

A line, or vinculum, drawn over numbers, is sometimes usen 
instead of a parenthesis. 

oO. T48 X 12 = how many .? A. 144, or 48 4-86. 

51. 2£ 4^. X 2 = how much ? A. 4£ 8s. 

52. (2 s. 6 d.) X 2== how much ? 

53. (7 8. 6 d.) X 4 s= how much ? 

54. 3X3X2X10« how many ? 

55. How many minutes ofmotion make 2 degrees of motion? 
How many seconds of motion make 3 minutes of motion .? 

56. How many degrees is the circumference of tho earth ? 
37. The earth, you know, turns round onoo in every 24 

hours, or, m common language, the Km moves rocmd tho earth 
i'J^^rf ^ **"'® ' '"• 'Viiat time, then, will the sun travel over 
150 (de^rees^ ' and why } A. 1 ho^r for 3G0* VSih. »15» 
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58. In wb4tUme^llheiraveloverlo(degnBe) of motion-^ 

59. In what ti^; Uu^V }''''"\ or -^r of 60 min., = 4 min. 
m what time will ho travel over 1' (minute) of motion ? 

Q Bytk* /«.,«:• "^ ®^ ^ "^*'*' or A of 60 sec, = 4 seconds. 

-.V.»/«««7wS3r^?2lj?ir^ "J^^'^moUon a diference cf Seconds, 

thetr diference tnlonpttide ? Ji. Multiply tJie difSoronoe oflaniritudS 
in degrees and minutes by 4, tiie product wiU be tlreir difiijrcuce 
m time, in minutes and seconds. 

CO. What is the d,de-encein time between two places, whose 
difference in longitude is 2^ 4' ? w3. 2° 4' X 4 = 8 minutes and 
16 seconds, the difference in time. 

61. What is the difference in time between two places, whose 
difference in longitude is 5° lO' ? ^. 20 m. 40 sec. What, 
wJien the difference of longitude is 8° .? ^.32 m. Is 10® ? 
.^.40 m. Is 150 ? ji^ CO m. = 1 hour. Is 15o 15' } ^. 1 h, 1 m. 

Q. The auutrweUfrom east to west : wAtcA place, then, vnll have the ear- 
liest Ume 7 <n. The one most easterly. 

02. There are two places, the one situated in 10<» E. longitude, 
and the other in 4® £. longitude ; what is the difference m tiuie 
between these two places } When it is 24 minutes past" 6 
o'clock in the former, what hour is h in the latter ? A. 24 min. 
Meg, di^mee m time ; cAen, lOo bang the most easterly place^ it is there 24 
minutes earlier than at 4p / that is, vhe^U is 24 miuiUes past Qat Kh, tt is ^nln 
6 at 4p» 

03. Boston is situated about 6<* 40' E. longitude from the city 
of Washington ; when it is 2 o'clock at Washington, what 
o'clock is it at Boston ? A. 26 m. 40 sec. past 2 oVslock. 

64. *^ I recollect of reading a story once of a gentleman going 
to a foreign country, who had a fancy to loon at a bright star 
every evening, at the same moment, with a certain lady whom 
he left behind, and they agreed to look at it at 9 o'clock >*' but. 
it seems that, when tlie gentleman was in a different longitudoj 
the time would, of eoQrse^be different ; as, for instance, when 
he was in longitude differing 30® W. from where the lady was, 
she most probably had retired to rest, and was, perhaps, asleep, 
while he was gazing at the star. Can you tell me what o'cloclf 
it was, then, where site was ? When he was (tO® of W. longi 
tude from her, what hour of the night was it at the place wherr 
the lady resided ? 

Exercises for the Slate, 

1. Wrke down three miliions, three iiundred and three thou 
Band,^ three ktuidred and th ree . 

2. What is the difference between 50 eagles and 45')9 dimes • 
^-$40,10. 
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3. What nutnbe/ is that, which, being li^vided by 65, tlie 
quotient will be 42 ? ^. 2730. 

4. A captain, 2 hen tenants, and 30 seamen, tak«> a prizo 
vrortb $7002, which they divide' into 100 shares, of whicn the 
captain take» 12, the two lientenants each 5, and the remainder 
is to be divided equally among tlio sailors ; how much wiU each 
man receive ? Ji. Captain's share, $840,24, each Ueutonant's, 
$350,10, and each seaman's, $183,052. 

5. Brin^ $400 into cro\vns, at 6 a. 8 d. each. A. 360' crowns. 
6 Washington wa» born A. D. 17^2; how many years old 

would ho have been, hsd he lived UT.til the end or the yeai 
IS27? and how many seconds old," aUowing the year to con- 
tain 305;^ days > Ji, 95 years, 2.95)7972000 seconds. 

7. The wheels of a cart are 5 feet in circmnference, and 
that of a wheelbarrow 27 inches ; how many more times will 
the latter turn round than the former, in ^oing round the earth .' 
How many more times in going througli the earth, allowing 
the diameter to be \ of the circumference? A. 32292480 times 
round the earth, 107(!i4i60 times^ throu<rh it. 

3. How mway minutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A. 960928920. 

9. Jacob, by contract^ was to serve Labiin for his two daagh- 
tiers M yeaxt) ; when h^ had accomplished 10 y^ars, 10 mo., 10 
weeks, 10 days^ 10 hoars, iO minutes, how many minutes had 
he then to soKve P Jk 1416350. 

10. Reduce fff to its lowest terms. A, fj. 

11. What is the value of ^ of a cwt.? A. 1 qr. 20 Ibe. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8507: 

A 8568,29765 

13. Divide /r by A- •<?. ^• 

14 From i7f takoiof§ofl4i. .^.125^. 

lo. Reduce ^^ to a mixed number. A, 45f}. 

16 What w the value of ,425 of a pound .' A, 8 s, 6 dl 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a* pound: 

A ^<>Q1 I 

18. From ,1 of a pound, take ,0078 of a pound. A. mSSi 
cort ? '^y^ e^« ^ f*>' 25 yards of cloth, what will 1 y'ar^ 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each^ and in each piece were 40. yards ; the otlier 9 
Mes coHtainod 12 pieces eateh, and in each piece were 27 yards , 
wtoJil did the whole amount to, at $U per yard ? A. $i)310. 
^ «1 A mnn, dying, ieft $10024 to his wife and 2 sons, to be 
flivMed as follows : to his wife |, to his eldest eon i of the re- 
aaamder, and to his youngest son the rest : what is the ^htre 
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M in proportion with A^s bartering price ? 

^ *^ $^ : $4,G0 : : $,30 : $6,90, .ans. 

Or. mdtiply tJM ** the raUo 0/ 20 to $4,60, tAa£ i*. 2J ; t*«fk23 X ^J ^ 

«»V bartering price, viUgive B*s bartennff pnce, Jt. $6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was . 
worth no mote than $20 ; what price ought the farmer to have 
aakod for Kis wood to be equal to the merchant's bartermg 
price ? A. $6,25. 

The last ten examples are proper questions m a rule ntaaliy 
called Barter, . , . ,- ..i 

32. What nnmber is that, which, being multiplied by 15, will 

make f? A.jh' „ ^ 

33. What number is that, which, being divided by 15, wiU 

make A ? ^« f • 

34. What decimal is that, which, being multiplied by |625, 
will make ,25 ? A* ,4. 

35. " " ' 
J150 

36. 

37. (f* -f- W) -«-'(3,55,^)= how many ? A, 2j. 

38. Two persons depart from one place at the same time ; 
llie one travels 35, and the other 40 mUes a day ; how far are 
Ihey distant at the end of 10 days, if they both travel the same 
road ? and hpV!r far, if they travel fsontraigr directions ? A. 50, 
and 750 miles. 

IW Two men, A and B, traded in company ; A put m $700 
for 8 months, and B $1280 for 10 months ; thoy^aiBod ^^W: 
what was the share ofeach.? A. A's share, $I52,m ; B's share, 
$347,8264-. 

40. I|ow many cord-feet of wood are contained in a load 8 feet 

lontf, 4 ft. 6^ wide, and 5 ft. 3' high ? A. n\\ ft. or 1 1 ft. ^ D". 

,41. What is the difiprpnce in time between two places, whose 

differe^ice of Ipiigitude is 40*^.^(2,40) 50®.? (^,20) 60^? (4) 

42. What titne i# it in 15® W. longitude, when it is G o'doek 
in 15« E. longitude ? A. 4 o*clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days, and 
SQ q^. ynake X pound of butter, or 10 pounds of cheese, how 
much mmre profitable is the making of cheese than butter, Um 
pnce of butter beiM 25 cts. per pound, end that of ah^eie 81 
«t».iM)rponnd? ^.$110,40: . ^ 

ao 
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58. bi wlAt time t^ill he travel over 1® (deg 

rn f ,. .•^- "iV ^^^ **o«r» or iV of 60 ii 
oil. In what time will ho travel over 1' (minu 

^ „ ^ ^. tV of 1 min., or t^ of 60 sec, - 

(j. ^jr the foregoing we tee that every degree of tnotioji 
m Ume of 4 miuMes^ nwi every minute of motum a difr- 
.Void, auice longitude is reckoned in degrees^ nmnd the eart 
hoto tojind the difference in lime between one place and anvt 
their deference m longUvde 7 A. Multiply tlie diffbren 
in degrees and minutes by 4, tlie product will be ti. 
in time, in minutes and seconds. 

00. What is the d.dd*ence in time between two pi 
difference in longitude is 2° 4' .? ./3. 2° 4' X 4 = b i 
IG seconds, the difference in time. 

Gl. What is the difference in time between two pla< 
difference in longitude is 5° 10'? ^. 20 m. 40 sec. 
wjien the difference of longitude is 6*^ ? w4. 32 m. 
A. 40 m. Is 15° .? A. GO m. = 1 hour. Is 15o 15' .? A. 

Q. The «K» travels from ecut to west : which place f then, will hat 
Uest tijue 1 A. The one most easterly. 

02. There are two places, the one situated in 10® E. loi 
and the other in 4® E. longitude ; what is the differenc 
between these two places.^ When it is 24 minute 
o'clock in the former, what hoiir is it in the latter ? 
Met, diffltrenet in time ; eAen, lOo bang the most easterly place. 
minutes earlier than at4pf that t«, whciiit is 24 mvxnUs past 6 a 

6 at 4o. 

03. Boston is situated about 6P 40' E. longitude 
of Washington ; when it is 2 o'clock at Was). 
o'clock is it at Boston .' A. 26 m. 40 sec. past 2 c> 

04. ** I recollect of reading a story once of a gc 
to a foreign country, who had a fancy to Iook ai 
every evening, at the same moment, with a cert 
ho left behind, and they agreed to look at it at j» 
it seems that, when the gentleman was in a dif 
the time would, of course, be different ; as, fr 
he was in longitude differing ^MP W. from wl- 
she most probably had retired to rest, and wa 
while ho was gazing at the star. Can you tel' 
it was, then, where she was.' When he wa- 
tude from her, what hour of the night was it a 
the lady icsided ? 

Exercises for the Slate. 

1. Write A&fm three millions, three tiund 
Mtnd, three kvndred and three. 

2. What is the difference between 50 ea 
« 1^40,10. 
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^"^^ .»ipe, C5 ffallons run o«t, in wlwl 

•5» • _ ' Ji. 30 hours. 

ST. - ."■ ' ntry storei purchased the whoio 

« ■ ^ :.d price being as follows: — 

^^"^ ^* . . .^ NTORY . 

" - . "' -lbs. at $0,06iperlb. ..(22125)' 

^ $5,00 . . eanirter, . (20^ 

.> '- -sr " - • If«. . . $U,a5 . . lb. .... (70) 

- - ** ^ ^* • _ ,,, ^ ^ ^0 08 (160) 

ihs. . . $0,07 (182) 

....''- .... $0,13 . . i . . . (18720) 

--.,'"* .... $0,10 (90) 

--..^ •> • $0,96 pergallou, . (3S?76) . 

^^:* ;. • . }o54 ... (1512) 

•t , :. sals., $1,12 (29G8) 

1-- ,. ''\ • . . . . . $Mfi (T.^OS) 

^ -^ r- .^ • ~ >gal3.,. $0,85 (94.T5) 

'_ '• $0,60 . ' (75d0) 

>»* . - .... .$0 95 . . ^5906) 

M. * $0 75 apiece, . . (30) 

r - - lljia .\V . . . . (7050) 

each, . $0,23 per yard,. . <616) 

.... $0,14 (M)?^ 

* .iJ . . . $0,19 (2^) 



tv 



.... $i;i9 (5gg> 

.... $1,10 (11) 

< |o;874 . . (4^5 

ttcrna . $0,80 per pattern, (3^) 
gi" apiece, . . (»«/ 

.... $1,80 a pair, * . • (JO^J) 

a»^ *p»«^'::: 11® 



: vwVp' ^--^^=^ 

^^ounto/ stock, $1^^^ 
^bove goods, lAxc 
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. 44. If a field will feed 10 cotvs Tour weelu, how lonff will *\ 
feed 40 cows? Ji. 1 week. K wui . 

45. A man bought a cask of wine, conlaininff ISB ffallma 
for $315, and sold it at the rate of $2,75 per ^aMow; howmucti 
was his whole ffdin ? how much per gallon ? and how mucJi 
per cent. ? J3. His whole gain, $31,50 ; per gallon, $,25 ; thert| 
^= 01 per cent. 

40. The rent of a certain farm is $500 ; tho tenant employs 2 
men.; to each he pays $U^ a month for 8 months ', (184) also a 
boy by tho year, who is ip liave 2 suits of clothes, each worth 
$8,75(1750), besides his board, while attending school, 3 months, 
or 12>weeks of the year,. which is worth $,1)3 per week (1 i IC) , in 
the course of the year, the tenant loses 40- good merino shec% 
valued at $5 per head (200) ; the skins brought him $1,1^^ 
apiece (45) ; the other expenses of the year arc calculated to 
average about $,39 (14235) per day ; the sales of the farm are 
as follows, viz : — 

1000 b jshch of PotatxM^, .... at #0,42 per bushel (430) 

m Barloy, |o,^ (J^MO) 

16 White Beans, . . . $a,s» (3580) 

m Corn, ' • fXS }St 

. Rve, $0,92 (276 



418i* . * ' . . ." Biickwlicat, . i . . ioJ» ..... (Ifi903l 

200* Oats, 50,33 g61 

inooo pounds . . Cheese, ^,5| . . pound (5») 

iiOO . . . Batter, 50,l8 (») 

1 iKishe* .... ::iovor, $0,25 . . quart .^) 

SM Turnip, $0,4.3 . . bushel (8W 

7»«. ...... . VSTinter Apples, . . $0,48 (3360) 

10 Flax Seed, $1,75 , (1750) 

400 Tiobnds . . . Merino Wool, : . . $0,45 . . pound (180) 

and 20 calves, at $4i per head (90) ; he carries 70 barrels ofc 
der to Uie distillery, for one half of which ho w to receive I -jl 
of cider-brandy for 4 qls. of cider, the rest brings him $1,12 
per barrel (39r>5) ; Iww much cider-brandy will ho receive ? and 
how much will he clear, after deducting all ^ho expeiiscs^of 
manaffincr tho farm, including the rent and loss, from the tota. 
amSilt olr sales ? 1 $13.3b,9^; 1102i nt«. cider^brandy. 

47 Vrti^t diflference h there between the compound ititeresi 
jf $10000 for ©years, and tho simple interest of the same sun 
for tlm same time ? .^.$1138,48. i •«»«^* 

'4H What is the difference between the compound iniere» 
jf $500 for 4 years, and the discouftt of the same sum foi Um 
jamolime? .4. $34,463. * r aiomi •• 

49. What is tlie difference between the amount of ^iW}'* * 
compound interest, for 3 vearff, ajid the present worth of tin 
jam* sum, for the dame time? JJ- $«>18,1«5. ' 

50. If lao gallons of water, in one ii^ur, faU mto a eWerr 
iontaining 000 gallons, and, by one pipe »n the ciftern, 35 gal 
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««. na. out, «d, by jmoJJjer pipe, &5 ,^»» run out, .n what 
time will the cretern be filled ? A, JU hours. 

MA certain clerk, in a country, store, ^^^^"^f^^^^ ^^^^'^^ 
,tock in trade, the quantity aiid price being as follows :- 

INVENTORY . 

3 bbls of Su«ar,each 118 lb., at g^Jglperlb. ^ (221g} ' 

4 caniEtera of Tea, ..... • • g»W . . eonirter, . ^M 

10 ba« of Coffee, oaeh 20 Ibfc . . f0,35 . . ft jW} 

10 KC of Pork,.eacii «» )bs. • • f 0,08 W 

13 bbU. of Bcof,%ach 200 lb.. . . $0,07 (Ig 

40 Ham., 36 lb., each, f0,13 . . i . . . (1™) 

S» hhd..«f Ram, $0,36 p«rfaUol^ . (3g6) 

1 hhd. of MoloMW, $0,84 (15J2) 



1 bbl.of Brandy, lacking 5 gal.., $1,12 (^) 

5 bbl.. of Brandy, ........ $1,1« (^> 

1 pipe ofWine, racking 15 gab.,. «0,W (9^) 

3 do. . . do, $l<00 (253^ 

4 bblfcof Gin g,g .'. . . . • f™) 

I bbl. of Vinesfar, $0,95 .... . . ^3806) 

^ empty Barref., $0,75 apieoe, . . (30) 

G3 empty Homhead.^ $1,^ ....... (7M6) 

3 piecoBofCalico, 14yd.. each, . $0,22 per yard,. . <616) 

1 piece of Bilk, .28 $0,89 ....... (j^^) 

1 : Cuttun, 111 $0,14 (Ib?^ 

1 Cotton Plttid, 12 . *"'" '*** 

1 Linen, 10 .... 

1 Broadcloth, 37 . . 

1 . . bluo .do. ... 15 ... , ^,„ , , 

1 . , mixed do. ... 10 ... . 11,10 (11) 

1 Statin, ... 53 ... . $0,87) (46375) 

1 . . . . .Vesting, 4' patterns . $0,80 per pattern, ""^^ 

4 Hate, $3,17 apiece, 

6 pair nf Shoo.. ......... $1,80 a pair, ^ 

1 (lezen pair ofChildroa'a Bboe., $0,99 .... 

14 Whip., $1,14 apiece,. 

14 flmw, $0,83 

IB Axes. $1,17 

15 Axe-hclvoa, $0UI7 

97 wooden Paila, MSB 

45 Tub.,. So/W 

10 Kettle., |3*95 

9 doxenof Kntve., $0,17 ..... 

1 Mad Jer of SnuflT, 41b.., .... $0,36 per lb. . 

9 Belf-eharpening Ploagfa., . . . $3^ eaeh, . . 

4 Rake., $0,93 

« Hymn-Book., $0^ apiece, . 

4 Ptorry». Spelling-Uooka, '"^ 



. . « JO", .... $0,16 
2 Owight*. Geographic.,. .... $0,16 
I Morw*. Geography, ... . . ilSO 

9 Great Goat., . . . . $SjOO 

1 Vert, $0^0 



Amount of stocky $1671 -f-. 
By agreement, 15 per cent, was to be deducted firbia the 
unouiit of stock. For the above goods, the Qktk has paid at 
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ARITHMETIC 



follows ;. his services for the two last years, at $SH\ per month : 
turned in a note on JvimeS Spencer, of 500 dollara; with 5 years' 
compound mlotest due on it ; (669112) and, for the balance, he 
was to giYQ Ins note, payable in 6 years fbom the date of the 
transacUon, without interest: now the question is, what sum 

i^^y money will discharge said note ? A, $93,557. 

After tlie clerk had purchased the above stock, and settled 
for the same, he commenced business for himself. The rent 
of his store costs him $29 a ;^ear ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital ^ 
$1420,:):), (that is, the interest, of th» amount of stock, after the 
15 per cent, is deducted, $85221). He next considered what 

frice ho must put on each article, to make a certain per cent 
le recollected that the goods were already rated in the inven 
tory at 15 per cent, more than their actual cost. Now, said lie; 
if I can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. Ilie question 
then, is, at what pnce ho must mark each article, commenc 
ing with the first on the inventory, so as to clear the 5 per 
cent. 

The pupil will find, by calcnlation, that the expeiuM amoant to 10 per 
sent, on the actual eoRt of all tho articles ; this, added to the 5 per cent., maket 
15 per cent, advance i that is, each article must bo marked 15 per eent. higher 
Ihan its present valuation in the inventory. The answer to each follows U 
tlie same order as the articles stand in the above Inventory, eomnwpciii| 
with the 3 bbls-ofsugar, and finding the sDlllng price « ?*;p.,P" *»• *f ; . 

JToU, In marking goods, it is customary to neglect the miUs, if oiMbr 5 , 
if exactly 5, add i of a cfent j and if over 5, add 1 cent to the eools. 

- (1344) «a 

» J@" 

Kettles^ . 
JTntoM, 

Raku, . - . . 

52. Bought 42 gallons of rum for $^,^0 ; ho^ much wat« 
must be mixed with it, that it may be afforded for $,80 poi 

*$]w^ «37.80 ::!*«*.: All galls, i rtsa, 47^ « 49 + 5J #««'•. •^"•• 

53. A thief, having 30 miles the start of an officer, roakos on. 
%i the rate of 8 miles an hour y the officer presses oh after mm. 
a the rate of 10 miles an hotir : hoW much Joeii he gam oil \ft» 



jth^tfr, at . (7) 
Tm, (575) 

pX*,' (9) 

Bm/, (8) 

Mtm,. . . (15) 
TuUvw, . . (Hi) 
JIam, ... (30^ 
MoltMes, . (S8; 



lb. 

con. 
per lb. 



(S8) 



gal. 



Brandg, '. . (199) . . . 
BroHdti . . (1S») . . . 
ffiiM, 

OlR, . 

MfarntSf 



(98) 
(I*- 



. . . (115) 

. . . ((») 

r, . (99) , . . 
f, . . (86) each. 



at (129) eaek^ 
. . (25)rr.yil. 



Jfkds, , 

CaUca, 

SUk, .... iJiwi 

CaUan^ . • (16) 

Ciiam Plaidt (99) 

Jjhurtj... (53) 

Broadcloth^ (137' 
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ttUESTIONS. "■ 

*5rf I. on* hour? how long befcre he vfiU owttoko the thiif i 

'm'a p.iJt'irUng at his wtoh, y>» ad..d what o'olpcl. 
.1 «a3- fScd H ms boUveen4and 5; but,amorop.ruc* 

** 55!**iu\^'^'clock the hour ttiiaiAinnte hands of a clock are 
Meetly together ; when will they be together again t 

• r J9ns. 1 h. 5m. JW-ft bcc. 

50. If IQ men can perform a piece of work in ^ days, how 
many men will accomplish another piece of work, four Umes at 
Urge, in a fifth part of the time 2 /• 5«^- \, „ . -„ . ' , 

§r! A can do a piece of work m 8 days, and B in 18 j m what 
time would both &ish it by working together? . r 

iayi. dan, wrt^wa^ 

88. What number is that, from whjch, if you take |, the ro 
raaindet will ho^? | + i = 4J> ^^' 

59. What number is that, from which, if you take i, thei rd. 
mainder will be ^ .' ^nf, -|* 

GO. What number is that, firom tvhich, if you take i| of | of>2^ 
ike remainder will be I? ^ns,^±sVfs» 

^1. What number is that. Which, bciii^ divided by f, the 
quotient will be f .' .4. ^f • 

G2. What number is that, which, being multiplied ^y ^, tlM 
poodaclwitt beS^? ^. 3ff * 

03. Wliat number is that, ftom which, if ycm take | of its^U', 
the remainder wiH be 13 .^ ' 

amar: ^.48. . "^ . *^ 

' t$4^. ^H^Kt liumbe^'iM thai, to which.if you add & of i of itaek 
the sum will be 39? ^ * — » 

f the tBheU mtmber 4 »/ 1 of it be adie4, th^ nm wUl he i^i etutegmentit 
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im ARITHMETIC. 

65. What number is that, to WUids if you add A of ttsoICT t]k« 
■umwiUbelS? .^.12. 

6C. A' owns I of a ▼ossdl, B f , <5 |, and D the rem^inoor , 
P a |»a.rt is f 100 : can you tell me how many dollars is eact 
man s part, and what part of the vessel D owns ? 

^iw A's part, $100 ; B's, $200 ; C's, $400 ; and D*s part fa | 

67. Tliero is a beam, ^^ of which ia in the ground, A iu the 
watei , aod the rest, bein^ 2 feet, oat <^ water ; how loag is 
tlie beam ? ^. Iti feet. 

G8. The third part of an army waa killed, the fourJi part 
taken prisoners, and 1000 fled ; how many wore in this army ? 
how many killed ? how many taken captives ' 

J 4 I =s^, nftht whole army ; then, as -^ more makes •{§>, 
or the whoU army, -ft «= 1000 {and if -f^ be 1000, how mwh t^ 
If, or the whole f Jins. 2400, the whole army ; 800 kilUdf 000 
tMpHvis, 

69. Suppose that there b a mast erected, «o that J ot ita 
length stands in the ground, li$ feet in the water, and 4 of its 
lengtii in the air, or above water ; I demand the whole len|r^il. 

Reducing the ft-aetiatu to dU least eomtMM dwaminatart gives -^^ 4~ i S 
e=4f ;fiUr^A»r«12/e<e-s^. ^. 216 feet. 

70. In an orchard of fruit trees, i of them bear apples, 4 P«W8, 
i plams, 40 of them peaches, and 10 cherries ; how many treei 
does the orchard contain ? A = 60 -f- 10. ,^.600. 

71. A man spent one tWrd of his Hib in England, one fourtk 
m Scotland, and the remainder, wbloh was 20 years, m the 
Utoited States ; to what ae« did be five .? •^^^^T**"- „ 

72 The number of schdUirs m a certain school is n«>Howi : 
I of the pupUs study geography, J granunai,i arithmetic, a»d 
10 learn tS read: what number is pursuing each branch of 
study ? J«. 30 in geography, 80 in grammaf, 120 m arithm^ 
Ik, aiid tO learn to read. , ^ . _ , 

73 The double and the half of a certain iftiaAer, anciDiieC 
bj 74 uiore, njake .190; what is that nuraberr w9. ^'^^^^^ 

74. A man, having purchased a drove ef cattle, wasAnvmg 
them to market, when he wo*. met by J«?j1*«»?«» ^Lua 
ouirod oTbim wUrahe was gom^ wiA to Wii«»a ol^e? 
ftr, ^id he, I have not near lOO/Ut ifjhad •« y^J^^T^JJ 
I niw have 4 3B many n>ore, and 7 «tti^ 
^mtddtti. Ilrf^niaftyhatfhe? ^.37. 

7«L Five ©ighthp of a. certain numb^ e«eed | ol U» ««M 
rfudttrtylG^^atisthattiumber? 
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76 What number is that, which, being increased byjfi» 
and 4 of itself, the siunMUlte m 1 ^Arp.'73^. 

The eleven foregoing quesUons are usually performed by a rule 
call^ Potion, but tfis method of proving tliem by fn«:tion8 is 

^^77? A hare starts «p 12 rods before a hiint^r, and scuds away 
at the rate of 10 mites an hour; now, if the hunter does not 
change bis place, how ikr will the hare get from the hunter in 46 
seconds ? A. 52 rods. . , * 

78. If a dog, by runninar 16 miles in one hour, gam on a hare 6 
miles every bour, how long will it talfie him to overtake her, pro- 
Tidod she has 52 rods the start? A. 97 J seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by himtill shehas beemip 45 fe^adi?; «h« scuds away at 
the rate of 10 miles ah hour, and the dog after her at the rate of 
16 miles an hour ; what space will the dognm before he overtakes 
the hare ? if . 138 rods, 3 yards^ 2 feet. 

8U. A gentleman has an annuity of 1^000 per annum ; I wish to 
kiiow how miKih he may spend daily, tha^ at the vetts's ead, he 
may lay up 90 guineas, and give 20 cents per day to the poor of his 
own neighbourhood ? A. i4,l28. 

81. What is the interest of #600 for 120 days? (12) For 3 
days? (20) For 10 years. 10 mo. and 10 days? (39l) For 5 

Sears. 5 mo. and 5 days? (195.50) For 6 years, 6 mo., and 6 
ays? (23460) For 4 years, 4 mo. wd 4 days? (16640) 

JL, xOt.al, 9ao9,7v« 

82. What is the present woHh of $3000, due 2^ years hence, dis- 
coundny^ at 6 per cent, per annum? A. 92608,6954-- 

83. Suppose A owes B tlOOO, payable as follows; #200 in 4 
mo-v #400 m 8 mo., and the re^ m 1-2 mo. ; what is the equated 
time for payii^ the whole ? A. 8^ mont^. 

, 84. How nuuiv bricki, 8 inches iong, 4 inches .wide, and 2 j- 
mchea thiek, wiU. it take to i>uilcl a house 84 feet long, 40 ieet wide, 
Sa feet high, wd the walls to be l foot thick ? 
, The.pupil win peredve that hemi^st deduct the .width of the 
wall, that is, 1 foot, from the iength of each side, becaose dis 
inner sides are 1 foot less in length than the outer sides. 

A. 105403 bricks. 
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APPENDIX. 

A&XiZaATZOK. 

^ XiXZSCZXa Alligation ta the motkod t^ mixing scvotal «iiupIo« (4 
!'■ rout (]iialitiea, so tliat tlia compound, or coni^ition,'nuiy be ot a meaa oi 
!'il<3 i|imlity. 

•-> jicn tiic ((ttaDtitiea and prkoa of the Mvcral thtnei or siinplea are givcm, to 
..: t he luean jirica or nnUtore compounded of tbem, the proces* is c^jlod. 

AZiXiXaATxosr xasDZAXi. 

: . A fa»ner mixed tocetb<ir S busheU of rvc, vrortli 50 oents a buabcl,' i» 
■ shcis of cum, worth (w cents o^ biuhel, and 4hu8hels of oats, wonti 30 *o04% 
iMi.shul : wliat it a bushel of this mixture worth? 

lit thk bxample, it is plain, that, if the cost of tin whok be divided bj ia«. 
>vli<il6 number of busheia, the qnotiont will be the price of one bashel of ih* 
uiiKtujre. 

S bushels at $,50 eaU ^fiO ■ 

= 10 $4,60 

Ru LE. Divide the' whole cost hy the whole wimter of h% tkds., 
^•c., the quotient will he the mean pxicc or cost of the mixture, 

ft: A Rooer mixed 10 cwt, of sugar at $J0 perc^vt , 4 c^' ** ^ 5®^f^> 
and 8 cwt. at $7i per cwt. ! what is 1 cwt. of this mixture worth ? and what If 
S cwt. worth ? A. I cwt. is worUi $8, and 5 cwt. >• ^'o'" W: ^ ., ^, -„ 

3. Aooi»po8itioii,wasmadeof 51o«*of tea, at $lli)erlb., »»•. at $1,80 
wr lb., auJ 17 lbs. at $11 per lb. : what is a pound of it worthi 

^. $1,M&^+. 

4, irao bosholsof wheat,'at $1,35 POT biiiihel.toiBlKed ^N'ijh KJ>'j*J'«'» «« 
tve, at 86 eenta ner buitel, what win a bushel of ih» aaixture be worth? 

^* 4- -f.$U135|^+. 

R If41bB.6f gold of93 carats finebe melted with«!bir. 17 caiutt fine, wfcat 
wiU be tl»e finoness of this miauurb? A, fil eenie* 



JtlAiaATZOH AZiTSHKATSL 

IT XaZXSZZZ. The proees; of finding *** .P«»P*"^»«'»i;l2!!?'2i2 
each simple from liaving llie mean price or rale, and the moan prioea or rates 
Tt-ViX Jrimples giSsa. is calleJ JlfKg«J«» ^^ernacs , consequenilj, It b 
the reverse otAlCxgatum .»fe*ttl, and may be proved by it. . 

1. A fanner has oau, worth 85 cents a busliel, which he 'vishee ^»»« •*; 
eorn, worth 50 cenU per bushel, so that the mixture may bo worth 30 eenU p«« 
bualKdl : what proportions or quantities of each most he take ? 

In this oxampteTit h plain, that, if the price of the corn bad beea »«^' 
tliat is, had it exMeded the price of the mixture, (30 cento,) jt»t •• mnoh ftf It 
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ALUCAWON ALTEUNATE. 



• -t»-een the pneo ot xm corn »';"^^'^ ^^^ ^„,, ^j^ mixture niifte, 
diifuronco betw 
BoMequBniiy, 4 times as mu 
hngliels of ottU lo 1 of w»ni 



iitrcrftnco betwn the ?"«»/, },^\fV^i' •? "he o»U wd tJie mixture pnfte, 
„«^a a. the '^f^'^'^.j^J^SS oatra.S,ru^^^^^^^ bo taken, that w, 4 to 1, or 4 
BoMeuuently, V T?f «,rn But since wo detcnmne thi- proportion by the dif 
hnglteis of oaU lo 1 of corn t»m ".' "'" , ,1^ -^,,,0 proportion. 

SSS;., honce those <lifteronco.^»^^^^^^^ ^,.,^.,1. »,« 

Thcac are 20 and f.» ^hati^ 30 '»"«»°,';^;„i„i„- ^iew diflferenees, it viU be 

Ibend eoavo..u» recollected, that Uw difference Je 

lwt«n A and 30 i. J», Sat is, SB »»";hfte of oatj^ 
which must, of cour*o, stand at the riyht of the 
£,Vhe price* of the oaU,«r, in other words, opfw- 
^te the price that is connected or l"»k?;»J'th tj^ 



OPERATION. 
ets. Inuhels, 

30 \ |;lgzi:^ { '^^' ^ rke^:;ssrd;ib«.;'^b^;iin 

5, that is, 6 busltoU of corn, opposite the 50, (the »rice o/'ho corn ) 
'tiIo answer, then, is 90 bushes of oats to 6 bui^els of com, or in that pro- 

^Tlu'a mode of opefution, it will be perceived, thrt there is pwci«wly J" 
Biuchgahie"! byonecpianlityas there ii. lost by another, and, therefow,, th« 
ffAiu or loss on the whulo is equal. , , ' , ^ ^. 

"^The saS, will be true of aSy two ingredient, mixed together in the same 
way" In like manner the .,roporUoi>al quamltie. of any n«niber of simnle* 
majbe determined j for, if a U-Jbe linked w th a groatw than the ineaB pi^U, 
there will be an eqaol balance of loss and gam between every two, coniequent- 
hr an emial balance on the whole. ... .„ „ ^ i«*.«# 

It ii obvious, that this princiiile of operation will allow a great variatyof 
answers, fer, having found one answer, we may find as many mote as we i>lesM, 
by only muUlplyiilg or dividing eiich of tlie Quantities found by 9, or d, or 4, 
dc. i for, ifS quantities of 2 simples make a balance of loss and Fain, as it ■•- 
ipocts the mean price, so will also the double or treble, tlie (, or | part, or any 
ithur ratio of these quantities, and so on to any extent whatever. 

Paoor. We will now ascertain the correctness of the fbregoing operatiu* 
IT the last rule, thus : 

ao huskeU nfodt»t «tfi5 cento p^ tadM, s= $5,00 
5 ctfnt,at SO ,=99:»> 

« 

^Ms. 30 ets., the price of the mixture. 

Hence we derive the followiug 

1. Etduee the sevraJ, prices to the same denomination. 

Ij. Conneett by a Uru, each price that is less than the mean 
ratCf with oke or more that is greater ^ and each price greater 
than the mean rate with one or more that is less. 

III. Place the difference between the mean rate and that of 
each of the simples opposite the price wWi which they are cou 
nerted. 

IV. TAen, if only one difference stands against any price, it 
expresses the quantity of that price ; but iftlrre be several, tkei^ 
gUtti Will cxoress the eyuasUUff^ 
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Me ARITHMETIC. 

S. A norehant has aovonil sorU of tea, lome at 10 s., aome at 11 •., aame al 
138., and some .at 94 a. mr lb. ; what proportions of each must be takun M 
nake a oomposjtion worth 128. per ib^ ? 

OPERATIONS 
#. lis. 9, lbs. 



3. How much wfaiQ, at 5 s. por gallon^ and 3 s. per gallon, must be mixec 
together, that the conijiound may bo worth 4 s. nor gallon .' 

A. An cqiittl mjantity of each mtrt 

4 IIow much conv at 42 cents, 60 cents^ 67 cents, and 78 cents, per bintlie), 
must be mixed u»getlior, tJiat the comiionad may be worth 64 cent»per buidie!; 
A, 14 ba^ioU at. 4&«euts, 3 bushels at UO coats, 4 busliols at 67 cents, and ^ 
oushels ot 78 cents. , ' «„ ^ 

5. A grocer would mix diflTeront quantities of sugar} wa. one at 20, one rf 
23, and one at 26 oents per lb. j what nuantity of each sort must be taken K 
make a mixture worth 22 cents i»er lb. r « «, j « . oe . 

jA. 5 at 20 cents, 2 at 23 cents, and 2 at 26 oenu 

6. A jeweUe* wishes to procure gold of 30 carau fine, from gold of 16, 19,21, 
and 24 caraU fine ; what quantity of each must be take f , „, . ^ «- 

' ^.4 at 16,1 at 19^1 at 21, and 4 at 24. 

We have soon that we can take 3 times, 4 times, \, J, or any proportion of 

•ach ouaatiAy» to form a mixture. Hence, when the quaatitv of one simple if 

nveaTta find the proportional quantities of any oomnound whatever, afiac 

teviitf found the proportional quantities by the last rule, we have the follow 

log 

^ RULE. 

^8 the pRoPORTionAi. QUANTITY of that price whose guantitf 
is given : is to each proportional quantity :: so is the givek 
QUANTITY : to the quantities or proportion* of the compound 
required. 

1. A grocer wishes to mix : gallon of brandy, worth 15 s. P* 8«^^"«n»J«;*« 
rum, worth 8 s., »<. that tlie mixture may be worlfi 10 s. per gallon i how much 

™By™tolil^t*rute?the diflbrencos are 5 to 2; that is, the proportions are 2 of 
brandy to 5 of rum ; hence he must take 2^ gallons of rum for ^^yj^^^J^l 

^^T'^l'nen.on wishes to mix 10 busliels of wh«t, at 70 '«'««£'j"*i'*^;rt*!; 
rye at 4^ cen'..., corn at 38 cents, and barley at 30 cents i>er bujhel, -o that^ 
S[»hel of this niixturo may be worth 38cents j what quantity of each must M 

%Ve*fiiHl by the last rule, that the proportions are 8, 2, 10, and 358. 
Thou, o* 8 : 2 : : 10 : 2* busheU qfrye. ) 

8 : 10 : ; 10 : l^ bushels of com, lAns, 
8 : 32 : : 10 : 40 buskeU of barUf. > ^u oo«-«*. 
3; How much water roust bo mixed with 100 ^llons of rum, worth 80 oenM 
«.» •nilnn. t(i reduce it to 75 cuots nor gallon r m. *m gallons. 
'^V*AS^^rSte\Lat$l,20,*$l^^^^ 60 cents, with 20 lb., at 40 e«g 
psJ lb. .,*h^w much of each sort must he take to, «ake the composition wofA 
Socontipcrlh.? ^.20 at $1,20, 10 at $1, and 10 a. 60 cents. - 

^ A Mocer has currants at 4^Gcuis, 6 cents, Qconis, and 11 cents per ». J 
ai^htiiS^s to" XTIuixture of2^ lbs., worth Stents P«r «>• \ h«^ """f 
currants of each kind must he take ? Ih this cxampla we can find tl* i-JjP** 
tfcmal quantities by linking, as before ; then it is plain th»t t?w* sum -wife W 
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XNVOLUT3IOM. 98* 



^ , .If 

which exactly accords wiUi the prineipln < 
ffonee w« have Uie following 



to the laino tiro?oil£oii to aav part W their sum, u the whole CMnpoond 
to an; part of the compound, which exactly accords with the prineipltt <r 
Fellowthip. 



RULE. 

As the sum of the proportionate ^uANTiTiK8/a»ifMi hy Unktmg 
lu before : is to each pboporticnal quANTirv : : so is Mfi 
WHOLE qoANTirr or eompound required : to tks RsqciRBD 
^v kUTiTY of each. 

We will now apply this rale in {iciforming tlio Ion "^uestioD. 



[ll -J^ 



10 : 9: : 940: 48 /!«.,«< 9 umu f 
10 : 4 : :940 : %i6> , ai li cento. J 
10 
1. A grocer, having sugars al 8 cents, 43 oenit, a,nd 16 oenta per poiaid 
wisLos to make a composition of )90 lbs., worth 13 oeou per p(»'}ud, wHImmi 
piin or less ; what quantity of each most bo taken ? 

A. 30 lbs. at 8, 30 lbs at 19. aim x* Jte ji i%, 
9. How much water, at per gallon, must bo mixed with wine, at ffli eenti 
per gallon, so as to fill a vessol of 90 gallons, which may bo ofiered at 50 eentt 
per gallon ? Jl, 56| gallons of wino, and 33| gallons of water. 

3 How much gold, of 15, 17, 18, and 9B carats fine, must be mixed togetlni& 
to form a eoropoeition of 40 ounces of 90 carats fine ? 

A, 5oB.of]5,ofl7,ofl8,aiid95<w.or9a 



XKVOZiUTXOK. 

^XJtZZZVa Q. How much does 2, multiplied into itself, «r by S^ 
^J^ How much does 9, multiplied into itself, or by 9, and that prodoct by t, 

-.5* y^}l^ * number is mnltiplied into itself once or more, in this mann^, 
a Vi^J^^"^^ called ? Jl. Involution, or the Raiting iff Poiotrs, 
Q. W hat M the norabor, before it is muItipUed into Itseffl 4»ned ? Jt, The 

first powor, or root. ^ -«. *»w 

Q. What are the several products caUed ? jf . Powers. 

-A l^™"^.''S!^"f.^j^/ ^','^*f "» « '"»» Jt«'f. making 30, we usd 8 twice 
O^'te?.^"^'*** ^. The secmidpower.'or square oVo. "" ' ^"^ 
Q. What iJ»tho9d power or square of 8? 10? 19? ./ff. 64 100 144 
Q. In multiplymg d by 3 makU 9. and.Uuj 9 al«> by 3, making bVwe tm 

kuS, no'lfli!.." f^^^^^ ^''J instance, to find the 3J power of 3, what ^i tte 
o 'n^f V?''^* w tho power ? Jl. 3 is the index, 97 the power. 
V' iTiis mdex is sometimes written over the number to be multiplied, tb«i, 

rj what, then, js the power denoted by 9*? J*. 2 X 9 X 9 X 9= W' 

^"•ri5?Skll!' " «™a|l one at the right of it, thus, 6*, what doe*il 
A. The. 9th power of «j or ni%t 9 mtift bo raised to the dtb power. 



Q. When a 
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981 ARITKM£TIO 

1. flow maeh Ui 19P, or the iquxife of IS ? A. 144 
% How much ia 4 ,or tho8quaroof4.' A IB 

3 How much ia 10*, or tho square of 10 > A. 100 

4. liQWi9iachi«4', orihecubeof4' A 04. 

5. How much h 1*, or ijio 4th power of 1 ? A. 1 

e. What it tho biffuadrato or 4th power of 3? A 81 

7. What is tho square of j.? §? ^. j-, |. 

8. Whatisthecuboof J^?f> f? A, X. JL. J. 

9. Wiiat is the square of ^? 1,27 A. iS : lt44. 

*9. Inroivo 9 to the U power } 3 to the dd pc iver. A, 4, 8 

11 Involve I to the ad power j ^ to the 2d -wwer. A, -^^ y^ 

12 luYolve ^ to the 2d imwer. ^ |^ J m 4 . 

13 Invoh-e ^ to the 2d power. A. ^. 

14. WhnJt is ^^, or tlio square of ^ ? A, j^. 
W. What is the value of ^*? A. J^, 
16. Wliat is the value of ^> A. JL^. 

Exercises far the Slate. 

1 What is the square of 900? A 810000. 

9. What is the cube of 211 ? A. 9393931. 

3. Wliat is tho biquidrate or 4th powiir of 80 ? A. 40960000. 

4 What is the sursolid or the 5th power of 7 i A. 16807. 

ft. InvolTO 1^, f, ^, each to the 3d powor. A |ff^, JJg, 

6. What is the s.,uarc of 5|* >?^30y. 

7. Whai is tho squaie of i«i .' A. STS^. 

e WfcatistbevalHoofe*? ./J. 32763. 
9. What is the value pf lO^ i A. lOQOO 

10. What is the value of 6* ? A, 1M6. 

11 . yyj^l is .the cube of 35 1 A. 15695. 

znroZiioPTXoM. 

f UCOnr* Q* What number, multiiJicd into Itaelf, wUI make W. 
<h»t b, what is Ihp ,f>r8t power orjroot of 16 7 A. 4. 

I Whit nM«r?nTump^oa U^lo iUelf 4hw times, will mak««7 .'^botl. 
what b tl^ Ist power or root of S7' ? 4- 3. 

Q. Why> .4. Becaiue3X3 X 3 = 37. , r«, ^ 

<l. IVhat, then, > the metM of |U»ain« the to powwfor roots of 3a «, 
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EXTRACTION OF THE SaUARE ROOT. iUS 

He Li Involution we wAro roquircd, with the fiMl power -or roeitbeinf given, 
lo ijid hiirhpr powerB, a* ad, 3d, 4te. powers ; but now it eeenM, timt, with 
Uie 2d, 3tl, &c. powers lieing given, we are required to find Um 1st power 
or root again j how, then, mies Invohition diflTer from Evolution ? A, It U 
ixaetly the omomU of haolution, . . ^ _ 

Q. How, thon, mav EvoIuUon be defined ? A, It i$ tk§ mtlhod of finSi%g 
iht root of any nwrnbtr, 

1. What is the squafe root of 144 ? jcI. 12. 
Q. Why > A, Because 12 X 12 = 144. 

2. What is the cube root of 27 ? A. 3. 
Q. Why? .4. Because 3X3X3 = 27. 

3. What is the biquai\rate root of 81 ? A, 3. 
Q. Why ? A, Because 3 X3 X 3 X3 = 81. 

, We liave seen, that any number may be raised to a jierftct power. by Involo- 
lion ; but ihoro aro many numbers of which precise roots cannot bo ob- 
tained J as, for instance, the square root of 3. cannot be exactly determined, 
there being no number, which, by boAng multipliod into itself, will make 3. By 
the aid of decimals, however, we can come nearer and nearer j that in, approxi- 
mate towards the rtiot, to any assigned dogroe of exactness. Those nupibers, 
whose roots cannot exactly bo determined, are called Surd Roots, and those, 
whoso roots can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix thrs 
3liaracter, V* Other roots are denoted by the same character with the ioitex 
of the required root placed before it. Thus V^^'S^ifics that the square root of 
9 is to be extracted } ' V^'^^ signifiea that the cube root of 27 is to bo extracted : 
■• Y64 = the 4th root of 64. 

When wo wish to express the power of several n-jmbcrs that are connected 
together by these sigiis, -\-f — , &c., a vinculum or parenthesis is used, drawn 
from tito top of the sign of the root, and ext ending to all the parts of it ; thus 
•ho cube root of 30 >- 3 is expressed thus, \/30--3, &c. 



ISZTRAOTZOlf OF 7BE SQVARB ROOT. 

IT X^Xarmr. Q. We have scon (ITLXXXV.) that the root of any 
number is Ks liit power ; also that a square is the 9d power : what, then. 
If to be done, in order to find the Ist bower : that is, to extract the snuaro 
root of any number ? * » > . i 

Jf . n is rnUy to fytd thai nwnber, toWcA, being rnuUiplied into itself, will prth 
muee the gwen nuMfor* 




...to, Mr. vu iMu»raie 11 oj an example. It the oontentB ( 
^ W!?t» w«at must bo the length of each side ? A, 3 feet. 

§' vS^^ .d' ^"".i**- X 3 ft. = 9 «,uare feet. 

ji. What, then, is the diflorence m contents between a square figure whoee 
sides are each 9 feet m length, and one which contains only 9 square fcet ? 

o \in,.- .u :..* 9X9 = Sl — 9 = 72, Ans 

H- ^"Jhat i« tJie diifercno^ ID eootents between a square figure coatatninff 3 
•^^iS?'» ?°4 **"° ^*»*^ '*^ *ra each 3 feet in length ? A, 6 siiuare fwi 
e™ «t*'i." ^'* ^^V?. '***** of 144 ? •r what is thalength ot each tide of a 
toro^i^ contains 144 square feet? A ISaquareAet. 

Q. Why ? A. Because I»X ^Jf= 1** 

■01 H-n • ' • 
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eai arithmetic: 

Q How, tfc««, May M« knfw if tlw root or «f»w«r be riglit f Jl. By msUT 

Q. Ifa M|uara garden euataHis 16 Moare rods, how many rods dow it meM 
Wb OP each aide? and why? ' 

!«».... .^ ^. 4roda. Becaaiie4rodiX4rod«=asl«iqttaf8rod» 
1. What II tht «)«aie tu<»t of ftl / and why ? 
9. What M the aquare root of 100 ? and why ? 

3. What im the squaro root of 49? and why i 

4. Extract tbo cquaio root of 144. 

5. Extract tho Kiuaro root of 36. 

& What is tiie square root of 3G00 ? 

7. What is the square root of J35 ? jf . JS. 

e. What U the square root of 1,44 ? w«. i;}. 

9 What is the valbe of VSS f or, tvhat b the sciuta^ ioot of &5 > 

10 What is the value of Vi4? -A, SL 

11 Wnm is the square root of 4 f A7\, 

13. What in the tftWie of y^ ^ -^''i 

13. WTirtt is the squafti root of J of J ? A. J. 

14. What is theaqoare ntolof 6^? V^i == VV" =^ J = 2j» •*»" 
Mi. UTial is tlie value of Vl off ? -«. f. 

Hi. What ie (M snaaro root of 3U| > 

'7 What is tho difibreneo between thia square root of 4 and the squartf of 4 
n. wh:cii k tnesome thinf, wiiat is the difMwmt Miwoeo V^^md 4* '^ 

V4 = 2, anrf 4« = 16 ; tken^ 16 — 8 == 14, A»m 
•y^ What is tho diSbrcnce botwebn V^ and 0* ? 
19 What is the difforenoe between Vl6an4V*^? 
90. What is tiie diiferance between VyS" ^^ \* • -^' 0* 

21. There is a square romn, which is calculated ta aoeomuodale 100 scbol- 
us; how many can sit on one side ? * 

22. If 400 lioys, haviRif collected tofotfMr to perform somo military eroluMons, 
simuiit witih to march through the town in a solid phalanx, or tiquaro brnly, of 
how iTiiinv must I ho fim rank consist/ 

3?. .'V ^Qoral ha» 400 wen $ how many mustiie plac«4n rank and fil<^ lo tu*^ 
ihoin into a square i , 

24. A ptTtnin i)*{u:irc pavement, ooninmj^ IGOO Muare stones, alh»f llio sartit 
V>: I ileuiund how mnijy arottrntainod inoneofitssides? .^.40. 

35. A' ma» i!) (tc>5iinnis hf making his kilclion garden, containing 3^ acres, or 
4iy» twUy a coii^iUcte siiiiai'o ; what will bo ;,hc Icnj^h of one side * 

Sf). A fioiuire lot of land is to contain 23^ acres, or 3600 rods of ground , 

iMst, fi.r the aakd of IVuit, ilicro is to bo a smaller 8<]uaro within tlio larger, 

which 18 to contain 2Q5 rods ; what is the length itf each side of Uith s'tuuros? 

A, 60 runs tho outer, 15 rods the ir.i.ef. . 

Exercise for the Slate. 

I . If a square field contains 0400 square rotls, how many it>d* !n length .low 

« iiiwis-MrHorteachsitiei j*. 80 rods. - i...^i,<.«u.,.:.ji osii,, 

'}. H.iw muay trees in each row of a square orchard, whidi fcOrttuui* -J^"' 

"Sf A ^ral^hlS a hrignds consisting of 10 regiments, each wei mem n( K 
tn«,>,.„ils, and each company of 100 men: how many mtist bi» place.1 »p rao> 
uul HIh, to «)rm them in a conintele sqaare f A. 100 men. 

4. What la the snuafc root of 23fWf A. 50. 

5. What is the 1st power of lOOOOQO' i A, 1000. - 

6. WhatistheT»hieofV300000? -«. OOQ 
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EXTRAOTION OF THE SQUARE ROOT. SSI 



7, WhatiidwdUftn 
e. WiMitMthediflbK 



i\/4Wywad4aOO*f Ji, 



0. What is the dilfomico between y%\ and 81* ? j». 65S3. 
10. WTiaf. ii the diflTeijBnce between y^and ^* ? 

II What iathedilftrone* between V-Ar»"d A* ' '^- iii' 

12. What i« the amount of V^ and V^ ? •*• 5. 

13. What it the sum of V^ and 9*' > A, 83. 

14. What i9 the aiauont of VdOl and V&TS) •' A. S9. 

16. Wbat ia the length of one «ide of a aquaro garden, which eontaina 13M 
itiuaro r«l» ? in other wofds, what ia the square root of 1S06 ? 

In thiB example wo have a little difficulty in aacortaining the root. Thia, 
fiprhopsf may be obviated by examining the foHowing fignroj (which is hi Die 
wni of the garden, and suppowd to contain 1S80 aquaro rods,) and carofuHy 
^ting down the. operation aa we proooed. 

OPERATIONS. 



let. 

a^fuart roia. 
30)1896(30 
•^ 900 

«>+6si:6e)39ft(6 



2d. 
tquart rods. 
3)1^36 
9 

66)^ 
966 




"sn^s" 



In this cxamnlo we know thai 
the root, or the loiigth of one side 
of tlio garden, must be greater 
than 30, for 30« = 900, and leM 
than 40, for 40> = 1600, which ia 
greater than 1296 ; therefore, we 
take 39, the leds, and, for conve- 
nience* sake, write it at the left ol 
lB96j as a kind of divisor, liko. 
wise at the right of 1996, in the 
form of a qootient in division j 
{S99 OpertMok 1st.) ; thon, Sub 
Haetlng'the soaaro of 30, sk 90f 
aq. rods, from 129G8q. rods, leavua 
396 sq. rods. 

The pupil will bear in mind, 

that the Fio. on the hid fs to the 

form of the garden, and containi 

the same number of square r<id«. 

viz. I:s296. This figure is iiivi(i«t) 

into parts, ca(|cd A, B, C, and D 

It will bo perociv^, that the 90( 

square rods, which wh deducted, 

are found by niultiplying tii< 

C length of A. being 30 ro^s, by the 

o breadth, being also 30 rods, thai 

" ip,30*;=s:900. 

To obtain the square rods in 
B. C, and D, the remaining ports 
of the figure, we may multiply 
the length of ea6h by the breadth 
ofeMfc, thus; 30Vfi=iso, 
, , «X6 = 36,and90$^6=18u 

6r«d!s. then, 180 + 36 -f 180 : 



^B, that U, 3D. u. th. le«|th of D. which i- aX^S.'^JaVmYbotJ^^'ihfrii 

Jfc.2*. Vv«"' wemul^iply thet length, 6 rods,' by theTieai?^ ?/ wch liSu 
thus ;«X«~ 396 square rods, thttara* as hefow, «»«n.iuq, 
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'^ AmTHMETlC. S 

«, Ui« JIH«», by e \Sto. uIT^S* SiklS S,*^ » *»ivi,or ; next, multU 

leave. 0. ' ' ^^"*» makiof aM- thon, takidg 398 ftwn ^ I 

dons not, for the result it the saiae in both. • ' 

By nogiectin; the cIphCT«, we may, perhaps, be at a loss, sometimos, to lUv ^ 

tenmno where wo nasi r>lace the square number. In the last examplo, wo 
ST.V'?*!! *'*® •*»I'*'''^ f "?° '~^ 3 (tons) = 9 (hundreds) should bo JlnUu 

?ii u "' !l?^***'?*'? »»«Y« »»«*»tatod in assigmug the 9 its proper pfaiee. thii 
difficulty will be obviated by observing what folfowa. ' *~ * 

The square of any number ncvor contains but twice as many, or at leasl but 
one figure «»» than twice as many, figures as are in tho root. Thus, the square 
or the r.wt JO 18 900 i now, in 900 there are but 3 figures, and in 30, 2 fisuros ; 
that IS, tJio square of 30 contains but 1 figure more than 30. Wo will take 
yo, whose stiuare is 9801, in whicji there aro 4 figures, and in its root, 99, bt t 
aj tliut IS, there are exactly twice as many figures in the ennare 0801 as aio 
in Its root, 99. This wUI be equally truo of any nuniboni wliatover. 

Hence f to know whoro to plaoo the «e\-nraJ square numbor*, we ma/poist 
off the figures in tbe^ giran nombor into periods of two figures each, cO«s^ 
mencing with the units, and proceeding towards the loll. And. since thi * 

value of both whole niunbers and decimals is detormined by .their distanos 
from the units' place, consequently, wlicn there are decimals in tho givei 
number, we may begin at the units* place, and point oflT the C^ures toward* 
tho right, in the same mauoer as we point off whole numbers towards tiki 
left. 

Dy each of the preeedinz operations, thon, wo find tliat the root of 1296 iu 
36, or, in other words, the length of each side of the gardon is 36 rods. ' 

Proof. This work may now be proved by adding together all tho aquaiv 
rods contained in the several parts of the figure, thus : — 

A eoiOmiu 30 X 30 =« 900 sfnors rods 

B 30X6 = 180 Ok, Jy /nvoteton, 

C 6X« = 36 36X36=:1996,jfiw.,«»e/ore 

D.. 30X6 =180 

1S96 Sfputrerodg. 

From these illustrations we derive the following 

RULE. 

I. Point of the given number into periods of two £^urm 
each, by ptUting a dot over the units, another over tJie kun 
dreds, and so on ; and, if tfiere are decimals, point thevn it 
the same manner, from units Unoardsnht tight hand. TJtesi 

dots show the numler of figures of which the root wUl con * 
sist. 

II. Find the greatest square numher in the l^ft hani pe- 
riod, and write its root as a fuotient in di'vision ;'suh^at^ *h% 
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EXTRACTION OF THE SQUARE ROOT. aW 

f/^re naml^cTfTam the left hand pf^rify ^i^^J^^^' 
iXiiu, down the next right hand perwd for a dtrnd^nd. 

in. Dauhte the rpei, {m»atient JUfure,) ulready found, and 
plttce. it at the left of the dividend for \fV^T'f . . ,;.^ 
' IV. IVrite such a figure at the right hand of the . 5**?^ 
al$o the same figure in tl^ root, a»^ wh^m muUxyU^ «riJ<>jA« 
dtvisor thus increased, the prqduet shall he e^al to, or next 
h^s than the dividend. This quotUnt figure totU be the second 
ttgt*re in thf root, 

.V«r.v Tho figuro last (Itwrihod, at the right of the divisor, in thj ««oDd 
lierntion, U the ^rud., the wid^H, which we aild to 60, makirg 66 •, or, omit- 
.iiig be 6 in 60, &iHk aniiezmg 6, then mulUplyiof 66 fcjr 6, we wiote the 6 
in tl>e qunticnt, at the right of 3, making 36. 

V. Multiply the toho^e hicreased divisor by the last quotient 
figure, and write the product under tht divttlend. 

VI. Subtract this product from t/te dividend, and to the re- 
tnnrnder bring dmtm the next period^ for a nete dividend. 

VII. Double the quotierU figures, that is, the root already 
fmind, and continue the operation as before, till all the periods 
are brought down* 

Mote Exerciser for th^ SUUe. 

16. WW- >> the iqnare root ofOSSI^? 

OPKRATION. 2moom, 

S)fl58li(SB6../f«. ^ 

45)255" law 
r- 519. 

Uieyatm 

dU»6 65536 

17. What is the square nioi of &ld0,35f 

OPERATION. Fmoor. 

8)64b6;35(»0,5, Jtn*. 80,5 

M, .. ' 80,5 

"^^ i«5)i5;» 40fl& 

80^ 644Q- 

OOOO 6180,95 ■ 

19. What is the square rootor470596r 
19. What is the sqoara root of 104657&? 

90. Wittt is the squaM root of 9195764? 

91. What is the square root of 6718464? 
99. W^t is the squareroot of 93056904? 
98 What is the square root of 49Mftff906? 
94. What is the square root of 40 ? 
In this example we Lave a reniRinder, after oUaininf one Agwa ia 

In mch eaaps we may eontinuo Che opermtio!! to decii n nls, by an 
^1 
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S38 ARITHMETIC. 

HlSS2!*«fli^^ ^''*S?* »»**'«?'' continue the opcnilmn to anvuMignabl 
wX^Iw-!.^"*":!, *" •'?'* '^J' ^ "'""^^ « •♦^^'y divWond thus foiTOOd 
will always Ao a sipher, and aa there u no Cigure under 10 4vhoeo tanarenttm 

ojjpil neod noi eiiiect, Bhou'd he coiHtnue the operatioo to any esten% ever le 
owatn an exact root. This, however, is by no meant necemary ; for annexinf 
only one or two perioda of cipher* wiU obtain a root sulBcteaiiy e«act foi 

85. VVhalMthoBQuarerootofaO? Jl. 5,4779. >*«--r 

96. What ia the square root of -^^^ ? jf. -A- = ^. 
Ox, wc may reduno the given fraction to its lowest terms before the roct {» 
extracted. 

TJius, ^-^^ = \/J^ = 5 ^iw., as he/ore 
37. What is the square root of ^^^^ ? Jt. ^ 
96. What is the jquazo root of §|^? Jl ^. 

29. What ia the square root of ^si UtT' •^- T^* 

If tlio fraetion bo a surd, the easiest mMhod of proceeding will be to x* 
duco it to a decimal first, and extract its root afterwards. 

30. What is the square rootof{£? ^. ,01284-. 

31. What is the square root of -^ ? Ji, ,9574 -{- 

33. What is the square root of -^ ? jS. ,83909. 
31 What is tho square root of 4S0|r 

In this example, it will be best to reduce tlie mixed number to an impropo* 
fraction, before extracting its root, after which it may be com-vrted into a . 
mixed number again. w9. ao| 

34. What is tho square root of OIS^^ ? A. 30|>. 

35. A gnnoral has an army of 56S5 men *, how many must he place in rani 
and file, to form them into a sciuare ? ■\/SGS& = 75, Jina. 

36. A square pavement contains 24336 squaro stones of equal size } hou 
many are contaiijpd in one of its sides ? ^. 156. 

37. In a circle, whose area, or Kuiterficial contents, is 4006 feet, I demand 
what will bo tho length of one siae of a square containing the same num- 
ber of feet? Ji. 64 feet. 

38. A ffentleman has two valuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbour offers him a square field, con- 
taining 4 times as jna^igr square rods as tho buil ding spots ; h ow many rods in 
length must each sido of this field measure ? .^40-4- 60 X 4 = 90, An», 

W, How many trees in each row of ft square orchard, containing 14400 
trees? A, 190 trees. 

40. A certain square garden spot measures 4 rods on each side ; what will 
be the length of one side of a garden containing 4 times as many square rods - 
Ji, 8 rods. 

41. If one side of a aqnare piece of land measure 5 rods, what will tho side 
of one measure, which is 4 times as large ? 10 tiuios as large f 36 thmes aa 
large? Ji. 10,30.30. 

4k A man is dcsiroufl of. forming a tract of land^ eonuining 140 acres, 9 
roods and 90 rods into a *)uate , what wilt be the length of each aide ? 

j1. 190 rods 

43 The distance from Providence to Norwieh, (Cmin.) is eompoied to be 45 
miliHi } now. allowing the road to he 4 rods wide, what will beihe length of 
one side of a square lot of land, the square rods of which shall lit equal to 
IkAeqiiaieiodaeoMafaradinaaidroad? jf. MOrodfc 
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EXTRACTION OF THE Ct)BB ROtK ^^ - 
BXIIAAOTXOir OP THS eOBB BOOV 

po^Jer, or root« r,f kighcr power, j can yon teU me, Uiw, what it the euii' 
root of 27? ^.3. , .^ «, «♦ 

o Sid that number, wliich, being multipliwl into itwlf thwe tima., will pro 
lucD lUo given nunabor. . ^ . ^ * «^iij iw^JUa 

Q We have goon, (IT LXXX.,) that, to find tbo coptunU of "©"i ««•?•» 
f ucb as wood, for iuunco, wo multiply the lonfth, b»!^»«» •"1*"^'*;.^? 
gethur, The« diinonsioo* are called c^Wc. beca"«, hy »»»•« »*|» «^T' 
thoy do ir fa-t contain bo many wild «*»', inchee, ^. " J'TyPJ^.^J 
their pw -. ♦. but what do ypu suppow the ehape of a ■"*»i^KJi»» ^jJ'S 
is an exact -.ubo ? .4. It mu.t have six equal sides, aiid each side muit ba 
an exact Muaro. See H»ck Aj lehiek OMomfomes t^ vork. 

Q. Now, since tbo length,' bnmdth and thickne- of any 'f^^lj;^^^ 
exactly alike, as, for instJnco, a cubical Uock, which oontato. 27 c^bw ftet, 
can you inform 'mo what is tAo knglh of «» side of this block, and what 
the length may be called? Jt. Bach side is 3 Ibot, and may b<» calJod tba 
cube root of 37. ^ ^ -. ., 

§1 Whit is tie lenJS rfoaich side of a cnkical bloek eiatainliiit 6ft «Me 
knclMxs * Jt, A iuchoB. 

Q. Why ? Jt . Recauae 4 X ''X *» *« ^* =*= ^ *"^*® inches. 

^. What is the cube root of 64, then ? J§,A, 

Q. Why? .«. Because -^=5 64. . ... ^ ... ,.^ 

Q. What is the length of each side of a cubical block eontainiof 1000 eo- 
bicftot? Jl, 10. 

Q. Why? A. Because 10^=1000. -~ •» 

1. In a square box which will contain 1000 marbles, how many will it take 
to reach across tbo bottom of tho box, in a straight w>w ? .tf .^ 10. ^ ^ ^ . 

a. What is tho difibronoe between the cttbo root of 37 and the cube of at 
A. 34. 

3. Wliat is tho difference between Vd and 9*? jtf. 6. 

4. What is the difference between Vl pnd 1'? . wff. <li> 

5. What is the difTerenoe between the cube root of 97 and the square loot 
ofO? .^.0. 

6. What is tho diflbnmce between y/B and V4 ? j9 0» 

V Operation by Slate Uhuiraied. 

7. A man, having a cubical bluek eontainlng 13^4 wbif ^tt^wkfaae te 
know the length of each side, without meamringlti what to tiM length off 
Oftch side of said block ? 

Should we attempt to illustrato the reason of the rola (or utnwtmg tno 
cube root ^ exhibiting the picture of the cube and its variouepaite on pane., 
it would tend rather to confuM than illustrate the sobjeet, l%e bert meU>od 
of doinj it is, by making soveral small blocks, which may be *vnpoaed *m 
eootaisa certain proportfonal number of foot, inches, ftc. eorraspoodinf wit* 
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AElTUMEna 



D this i»a», i 
'■ L ^ ^"■'bIiot and pupil, and Bwy bo enn 

«f» tlMf MiifHMM propuHtional dhnem^ona of the nercsml 
mtioaof the afwire i * 



Tl - 



'tie futfcmfaif 



'•J'-ckn iMed in tfie deoHHiMratioa of the abrire «ampV. which, when put t,- 
S»M Imr, aa#*< lo make an exact cube, eontaininf I3EB4 cubic feet. 

ThJL^Sat^ ***«• ?J^'^' ^ ? feet thick ; thi. we will ctill A. 
ihi-illl^^^n^^:''^^^^^*'^^'^^*'^^^ thick; eacho. 

.n^J^^i^^^^^^^^'^^^^^^^^^^i^^-^i each 
•^^luSl'tt** ^ "*"**' < fa^ loDf , 4 fctt wide, and 4 feet thick 5 thi. 

Hf^thiT'.I^JEP*"*' to •ohethe pmecdinf example. 
•l^cut:»fe/aS^5?'^ W« f and the l^igth ofoae .ide o, 



OFEBATION let. 

ft» 

•X>X»Oa«dWfir, 1900)S5I(4 



eoou 



"""ik^ik** 



Tn tfaie example, we know that 
one aide oajinot be 30 fiiet, for 
B 97000 solid feot, being 
_ — than 13694, the given sural 
therefhre, w« will take 20 for 
the length nf one side of the 
cube* 

Twaox»xa»=8ooo 

■olid feet, winch wo must, of 
course, deduct from 138&I, Jeav- 
"- 5824. (See operatum UtA 



The lafDe operation, by negJoeUag the ci- 
plieis, may be kJerfurnieil thus:-:- 
OPiiUlATION 9d 

9X>X»0— l«»)8ai, 4md$ni. 

14555 

•xsox^x^Hsw 

4X4X4«[ g4 

. 0600 mmn. ^tumr^ nx : nui in a 
•« 1^ -.!• a I. «-ji— At . . "**■» we must enlarge the t 

S A R/iKSr^Si^Sr ??'?'» !2^ of which is marked B, on the thfee sidet 
Of A Baeh of these bloeks, in order to fit, must be as Ions and as widd as A • 

a X 400 » ittnTS^i J:^ ri<^ ^^*"\^ \Kl.nare con eiits in oqe B, and 

Wo«k. ttSfwlJ2?i2SLn?'r contents, wi gfvo the thickness of each 
-« M easior mothod k, to squaio the 9,/t«ne,) in tha root 90, maWng 



Jna 5824. (See operatu. . .„.., 
These 8000 solid feci, the pupil 
win porccivo, are the sul:<l con- 
tents oftlM) rubies I i>h>ck, mark- 
ed A. This 0(>rr(W|Km(lK with 
iperaiiun; for ao wrll« .i) 
reet. the length of tho culw A, 
at the right of i:Wa4, in the form 
of a quotient j and its s.iutire, 
8000, undor 13824 j from vluch 
•ubtracting 8000, leaves 5824, 
as before. 

As we have 5894 cubih foet re- 
maining, we find the sides of Uie 
cube A arc not so long as they 
ought to bo 5 consequently \va 
must enJar^-e A ; but in doing 
this, we must enlapm the thrcM} 
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EXTRACTION Ot THE CUBE HOOT. ^^ 

4, «nd multiply tte prodtici, 4, by 30D, aiakbff lfl», « ll^taot, the Mfi« *,^ 
**We do the hum In tho opwation. (WBieh ioei) tl>J*J«jjr« "jSlJ'^)*^ 

timefl i that ii, 4 feet i. the thickrws. of each bkK*Bi»f k«l ■• Th» 'iw*»«i 
fi^ri; 4, iiro^placo at the ri^ht of SSEM, and then IfiOO iqQara feet X 4 iW, th« 

'^^If^ITno^ SSo^hrblock. tho. im»«»ea br the addition of U • 3 Be, 
mnhan m» that iltere are yotinornew i»t fUted ap« the* *» re|«.Hi^ 
od by tho 3 bJocka. eMli marked C, »«d each of which, you iHII I»»w>«> " •■ 
long M either of the B», that i«, 20 feoU beiiuf the lengU of A, whicj Ij the 
20 fxi H«» nuotient. Thblr thickne«B and lirwuTth are the tame a« Uio lb .okneM 
or the Bb; which we found, by dividing, to bo 4 feot, the »Mt quoueni flauw. 
Now, to cet tlie mlia contMiti of oaeh of thoMi Ce, we multiplf tl*u thick- 
ness (4 feel) by theii breadth (4 feet), = 16eqnace feet j Uiat ie, the «|uai« 
of the Inat quotient figore, 4, 3» 16 } the* 16 square eontenUn^ "*'.J?V HJ 
plied bvthi length of ea^h/cflO ft«^0 o^ "£•« "^^^yfiXW^^J-O* J^^ 
ivhieh IS easier In practleo, we may multiply tho 9, (ten.,) in the toot, 3^by 30, 
making CO, and tbi. product by 4» = 16, tho M|oaro content. =90) solid 

*We do the same in the operaUon, by multiplying the 9 *n » by 30 =00 X^ 
V 4 =: 060 soJid feet, a. before ; thi. 960 we write unt^r the 46oa fbr wo must 
odd the Mvoral producU together by and by, to know if our cvbe wiU oi «oUto 

By tuTmng over the block, with all th« addition, of the blooka maikel B 
,-u .,_P J... A u^ii ^ K**i. .»«>i» .....^^ «y|,iet pro- 

block fo\ thi. 

to exact V fill 



.«. 



and C, which are now made to A, we diall q>y a little Moara . 
vent, the figure from becoming a complete cube. The littl 
eorneras marked D, which the nopil will find, by fitting It "'?-'!---«: ' "•: 
up this space. Thin block, I>, U exaetly aquare, and iu length, breadth .and 
thickness are alike* andVof oiurw, egual to the thfeknej. and width oftto 
Of», that is, 4 feot, the last qootient figure j honoo, 4 ft. X 4 ft. V 4 ft. -^ 04 
aotd feet In the block D} or, in other worda, the cube of 4, (the qui tieut 
figure,) which i. tho same as 4* »= 64, as in the operation. Wa now niti' 
the 64 under tho 960, that thi. may be reekoned in with the other addil i*nf 
Wo next proceed to add tlio eolid content, of the Be, C and D toge^lier 
thus, 4500 4- 960 + 64 = 9824, preci&elv the number of Mlid feet w iiich 
we had roraainiug after we deducted 8000 feet, the w>Ud oontenu ol the 

If, in tito operation, we subtract the amount, 5804, from tkereitaindo. or 
divtdond, seSM, we ahail see that oar addition, have taken all tba. reme'.Ded 
after the first cube waa dodueted, there being no i«mainder. 

The last little block, when fitted in, a. you MW, rendored the enbe rtim- 
pfete, each side of which we have now found tobe90*4-4BsSI4fiwt »ing, 
wIiicL is the cubo root of 13834 (solid feet) ; but let u. Me if our enbe 'oa 
uiins the required number of w>Ud fisei. 

Proof. Ob, 

lA, zs^SOOO solid feet. by Tnvobttian, 

3 Bs, = 4800 soUdfeet. 24X24X24— laaJil'^W***' 

3Cs,= 9G0 solid feU. **'^'**^'^4— 13*»*i«,J^«r». 

I D, == 64 soUdfeat, 

In operation 9d, we no, by negWting the eiphera at the right ef 8, tlw 
8 is .till 8000 by its standing under 3 (thousands) } henee, we may peiat 
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From tli^ i>r«^ 
derive the fol^^*^'"* exwnple «nd illuBtntions ^^ 

figure from the^imr* of units ip $As ieft, m wAole tiumbers, arui 
to the ri^ht %n decimalt. 

II. Find the groatest euke ti» the left hand ptriod, and place 
Us root %n the f uotienl. 

III. Subtract the cv^e thus found from the said period, and 
to the rmainder hritur dovm, the iu%t period, and call this iAe 
dividend, 

ly. Multiply the square of the ijuotient by 300, calling it the 
divisor. 

V. Find how many times the divisor is contained in the divi 
dend, and place the result in the root (quotient) , then ntultipiy 
Sfie divisor by t^s qttotieni figure fplactng the product under lite 
'iividcnd. 

VI. Multiply the former quotient figure, or figures, by 30, end 
this product by4he square of the last quotient figure, and place 
tJte product under the last ; under these two products place tht 
cube of the last quotientfigurt^, and_ cait their amount the subtra 
hend' 

VII. Subtract the subtrahend fronk the dividend, and to the re 
mainder bringF down the next period for anew dividend, with 
which proegM as before, and so on^ until the whole is finished. 

JfUe 1. When the snbtraliend happens to be larger than thodiviilemi, tb« 
quotient fifure miwi be made one le«s, and we must find a new HtiUtrulintid. 
The roaaon why th<? qvetiemt isuMi will be aometimM too large in, because this 
quotient figure merely allows the width oCthe three first addiiitHis to the origi- 
nal eube ; oi>|iii^|U0nUy« wlien the fluitsoquent additions are nmdC) the wiiith 
(quotient llguie^ may ipahe theaoiid contents of hII the additions nwrt, *h.io 
the cubic feet in t!ie dividend, which remain after the solid contents of th« 
original cube are deducted. 

£ When we have a semainder, after all the periods are brousht down> we 
may continue the operation by annexing jicriods of ciphers, as w tlie sviar^ 
root. 

3. When it happens that the divisor Is not contained in the dividotAi^a c phei 
nnst be written in tho quotient, (root,) and « new c'.ividct^ fc>.ined 'ly hiinc-'tf 
iown the neit period in the gi^-eu iuiui 
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EXTUACTION OF HIE CUBE EOOT. 913 
More Exercises far the SlaU. 

I What btiMOije root dr9G63507? 

OKEHATION. 
£1663597(213,. Amm 

^ X 300 «i 1200)16^ /r«t dmim^ 

1900 

S X 30 X 1* » 00 

1«« 1 

1261 >Sr«l nhirmkmA 



iV X 300 =8 1323C0)40ar>97 iseeond 4Mdmi. 

2smm 

21 X 30 X 3» « 5670 
3'= 27 

402597 second tuhtrehmd, 

000000 

9 Wiiat it the cube root of 17570 ? .*. S6 

10. What is tho cube root of 571787 ? Jt, 83 

1 1 . What M Hie cube toot of 070999 ? . vf . 99. 
13. What is tho cube root of 3000376? jf. 196. 

13. WhaliHliiecubcrootof379G4IG? JJ. 156, 

14. What iii the chIh) foot or948I8dl6? j9, 456. 

15. Wbut wthcculM'nMitof 175(il6(Wl»? ^. 5fj0. 
m. What i» tlie culm nwt of 74t»133i9 ? Ji. 906. - 

- 17 What i> the culie root of rJll«)]877S9 ? A, 9009 

la Wbatii the cube' root df^Xf Jt. i, 

19. What u the cube root of I j^? jt. &, 

SO. What is the cube root of |||^ •' ^tf. jf . 

If the root be a aard, Hiduce it to a Uoetmal before iti root li astiMltd« H te 
ho square root. 

31 A'hatistliecuberoAtof ^^> jff.^3+. 

)fii. What is the cube root of -^^ ./f. ^ -f-. 

^i. What is the* length of one side of a cubical Uoek» whieft oonfataM 179B 
ni^(\ or eiihie inches ? Jl, 13. 

'21. What wiU bH the ktngth of one side of a euMea. Uoek, whose ernitotati 
^haH Iw e<{oal to anotlaer block 33 feet loof , 16 feet wide, ami 8 feet thick ? 

J^dSx'^x^^ i« fce^ -fiw. 

35. Thera is a collar dug, which Is 16 feet Icihf , 19 feet wide, and 19 feet deep ; 
and aiiothof , 63 feet long, 8 feet wide, and 7 feet deep \ bow uianj solid or m- 
oie feet of earth were thrown onr, and what will bo Um longtli of one sMo of* 
tttbical moond, which laajr bo formed inmrMiid oartli f A M9B, 13. 
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tU ARITHMETIC 

' 96. How many solid inches iiT a cubical block, which measures I Inch oa 
each side ? How many in one measuring 2 inches on each side .' 3 inch«s 
on each side ? 4 inches on each side ? 6 incites on each side ? 10 inches 
on each side ? 30 inches on each side ? ^. 1, 8, 37, G4. Si 6, 1000, 8000. 

97. What is the length of one side of a cubical block, which rontains I 
■olid or cubic inch ? 8 solid inches? 37 solid iuclies ? 64 solid inches ' 1SS3 
■olid inches? S16 solid inches? 1000 solid inches? 8000 solid inches? 

.4.1,3,3,4,5,6,10,30. 

By the two preceding examples we see that the sides of the cube are as 
the cube roots of their solid contents, and their solid contents ns the cubes 
of their sides. It is likewise true, tliat tlie solid con teats of aJJ similar 
figures are in proportion to each other as the cubes of their S6veral sides or 
diameters. 

JVote. The relative length of tlie sides of cubes, when compared with 
their solid contents, will be best illustrated, by reference to liie cubical 
blocks, accompanying this work. 

38. If a ball, 3 inches in diameter, welgii 4 pounds, what will a bail of 
11)9 same metal weigh, whose diameter is 6 Indies? 

33 : 6» : : 4 : 32 : Ratio, 33 X 4 = 32 lbs., J9ns. 

99. If a globe of silver, 3 inches in diameter, be worth $100, what is the 
▼alue of one six inches In diameter? 33 ; 6' : t $160 : $1380, jIms. 

30. There are two little globes : one of them is 1 inch in diameter, and 
the other 3 Inches ; how many of the smaller globes will iiiuke one of the 
larger? A.B. 

31. If the diameter of the planet Jupiter Is 12 times as much as the dia- 
meter of the earth, how many globes of the earth would it take to make 
one as large as Jupiter ? A. 1728. 

33. If the sun is 1OOQ0OO times as large as the earth, and the earth is 
8000 miles in diameter, what is the diameter of the sun ? .4. 80000U mites 

JVote. The roots of most powers may be found by t.iie square and cuoe 
roots only : thus the square root of the square root is tlie biqitadratc or 4th 
toot, tu)d the 6th root is the cube of this square root. 

jLBTrnwissmoAJLM PRoaiiEsszQxr. 

H 1r -V if tI *rtP- Any rank or series of nunilers more than 2, In- 
criSSfbyTcSnltoK addition, or decreasing by a constant subtraction of 
■ome give J number, is called aA Jiritkmcticul Sa-ics, or trogres^^on. 

The number which is added or subtracted contmuaUy is culled the com- 

"*V\'henSe series is formed by a continual addition of tlie commo* diffe- 
rence, it is called an ascending geries ; th«s, 

9i 4, 6, 8, 10, tc., U an ascending ariaimetical series ; but 

10, 8, 6, 4, 3, &c., is called a descending arUhmcUcal ^criw, Iwjcause It I8 
formed by a continual subtraction of the comnwn tiifferonce, 2. 

The numbers which form the series are called tlie temis of the series or 
progressiott. The first and last terms are called the extrcmoa, and the otlie; 
terms the i»ea««« , ^ . .*.«.* «r 

In Aritlimeticai Progression there are reckoned 5 terms, any tnree oi 
Whiali being given, tiie remaining two may bo found, viz. 

1. The first term. 

2. The last tfrm, 

V 8. The number of terms. 

\. 4. The common difference ^ 

•»: The 9um df all the terms. 
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ARITHMETICAL rROGRESSiON. Wr, 

T%e iinst term, the last term, and the number of terms, 
being given, to find tlie common difference 5— 

1. A mall had« «ons, whow Bwrwal nt» diiforod alike j tlrt youiiMtt wm 3 
fears old, and the oldct 28 } what waa Uie toauMm di«»rooc» «f thcit ugna i 

The diflbronee bolwwHi the vouugeat aon and the ?W«rt oviderily bIuivb the 
IrnreaM of ihd 3 ytara by all iho au&Ksquent addilMma, till wo como to 28 year* ; 
and, a<i tlw number of iheao additiona aie, of courao, 1 losa than the numl«r of 
foiM, (5), it n>Uowa, that, if we dividft the whole diUbreuce (98— J » ), », by 
tiie nurobor of additioiw, (5), wo aball have UiD difforoQCO bctwoon each one 
•enarauJv, that is, tho comroon diflbrenco. 

77«u,ft6~35=ssS5i£&«i,25-;- S=. 5 jfurSf the common HJ^znce. ^.5yr» 

Hence, to find the common difference ; — 
Divide the differ ence of the extremes hy the tiumher of terms, 
ess 1, and tk» quotient will be the common, differ enee. 
S. If tho cxtKinen bo 3 and S3, and cho ntmiber of lortns 11, what is tlie 
eoipmon diflTcrcnce ? Ji. fi. 

3. A roan is to travel ttcm Boston to a certain place in 6 days, and t< go 
outy 5 intlcs tho first day, increasing tho distance travelled each day ty un 
o<iual oxccM, 80 that tho last day's tourrey nmy bo 45 miles ; what is tho 
daily i:i<*-rcasc, that is, the common dinorcnCo ? ^. 8 miles. 

4. If the amount of $1 for 20 years, at simple interest, bo ^,90, what is the 
rate i^r cent. ? 

fn this example we see tlio amoant of Ibo firntvear is $1,06, and tho loflt 
yoai $2,^ *, conseouently, tho exiromos are IOd and SSD, and the number u^ 
term* 20. A, $,00 s= G per cent. 

5. A man bought 60 yards of ciutb. giving 5 cents for tlio first yard, 7 for the 
second, 9 for tho third, and soT on to the last ; what did the last cost? 

Since, in this example, we have the common difference given, it will be easy 
to And the prloe of tlio hist yard ; for, as there am as many additions «• tlioro are 
yards, less 1, tliat is, 59 additions of S cents, to bo made to tho £rst yard, it 
/'o!!o\v8, that the last vard will cost 3X ^^ = ^^^ cents more than the first, 
a:id the whole cost of tho last, reckoning the coat of thd first yard, will be 
lJd-f-5s=$l,33. -/f. $1|23. 

Hence, when the common difference, the first term, 
and the number of terms, are given, to find the last 
term ; — 

Multiply the common difference by the number ofttrmsy less 1, 
a.nd add Uie first tetmia^ product, 

6- If the first term be 3. the eomioon diflTcrcnce 9, and the number of ter'^M 
11, what is tho last term i A, 93. 

7. A man, in travoMing from Boaton to a certain p.aee in (} days, travelM 
tho first day 5 miles, ||ic sccrmd 8 miles, travelling each successive day 3 miles 
f&rtheC than the former \ whMT was thefdietanoe travelled the last day ? A. SSO. 

a. What will SI I at 6 per eon*., amotint to, in uu veers, at sininle interest ? 

The common diffbrcnee is the 6 per eont.j for the amount of $1, fur 1 year, is 
«^J,06, and $1 ,06 + $,08 s= $1.12 the seenml year, and so on. A. $9,20. 
' 9. A man bought 10 yards of cloth, in arithinatica) progression -, for the Jxt 
VArd he gave 6 ccnu, and for tlie last yard he gave d-l cents ; what was the 
amrunit oft he whole t 

In this example it is plain that | the coat of the first and last yards wil' \» 
ihc averaf^ price of the whole mimbpt of jaida ) thus, G eta. + 91 ets. ss 30 
■f- 3 ===15 eta., avamga prka ; tbon, 10 ydi. X 19 as 190 cts. r= $1 ,90, wh< Ij" ^ 
Ciwt A. $1,50. 

Digitized by VjOOQIC 



2t6 Amw»f?Tic. 

Hence, when the extremes, and the number of 
terms are given, to find the sum of all the terms ; — 

Multiply i tA« sum of ike extremes by the number of terms, 
and the product leiU be the answer, 

10, ir tho extremes bo 3 and S73, and the nnmbor of terau 40, what i$ lh« 
■CTn or all the ternw ? Jt, 5SQ0. 

31. How many tiroes doea a rc^ar clock rtrifce in IS hours ? jf . 78. 

12. A butcher bought 100 iOfiiK, and gaTo for the firat ox 9U '*»' ^^** second 
$,% for iho thira $3, and so on to tho hut j how muoh did tho/ come to at that 
ruto? jf.$5050. 

J 3. What in the ram of tho firrt 1000 rnimben, boginninf with their natura- 
order, 1, 3, 3, Ice. ? Jt. SOQSOQ. 

14. If a board, 16 feet hxig, be 8 fcot wide at one end, and come to a iwint a» 
the other • what am tho square contonts of the board ? j«. 18 feet. 

15. U' a ptoce of laud, 60 roda in tength, bo $20 rods wide at on« end, and a* 
tlic ^tlior lerminato in an onglo or point, what number of square rods docs it 
contain ? .4. 600. * , , . 

16. A person, travelling into tho country^ went 3 milot the first dav, and in- 
creased every divy's travel Smiles, U'li at last ho went 58 miles inouoday } how 
many days <fid ho travel ? , ^ , 

Wc found, in example 1, the diSbrcnse of the extremes, divided by the nom- 
l»cr of terms, ' - -■ -• •- 

omple,wed" 

tli3brcnco,6, . '..-,« 

== 13, the numoer of 'cerma. Jt. IS. 

Hence, when the extremes and common diflferencc 
are given, to find the number of terms •, — 

Divide the difference of the extremes hyUie common differencBy 
and the qtiotinitj increased by 1, vsUl he the answer, 

17. If tho extremes be 3 and 45, and the common difforonco C, what is th* 

"^'S%ma*S,^SngMk<S*howmanychiWreohehad,roplied^^ 

was *4 y«ws cJd, and the eldest 33, tlie in«rt«ae of thelimily having Local m 

every 4 years j how many had he ? A, 6, 



OlSOXaSTBXOAXi FapOBBWlOH. 

1TI.X2CXK. .Anyrankorwriosc^um^^^^^ 
muUipIier, or decreasing by a conslant divisor, is cauca ueen»^»f h 

" Thus 3 9, aZ^Sl.*:©., is n.nineriming geom^ricats^t 

1. The first term, 

S. The last term. 

3. The number of t^*r*s, 

4 The sum cf all the terms. 

- Xlfc* ratio i that to, ths mtOtlpliw wc dirisot, hf whiok 



i^H-fli i5* *»'>•• 



^rt-*'" 



' «\ 
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GEOMETRICAL l»ftOGllESSlON. »47 

1. A man purchaafel a flock bf«i»o«p, coomistting of 9 } anJ, U agreohtent 
w«j A> pay what the la«i sheep c^no l«, at. the rate of $4 for the first ahocp, 
(12 for the flficodU, $36 for the third, and so on, trebling the iirico to the last , 
%vli«X4lid the flock cost him? . .vv«v>«v>«,.>.^ 

Wo inay perrurm Uiia example by multiplication •, thu», 4X3X3X3 X^ 
r 3 X 3 X 3 = $26944, Jlits, But Ihia process, yoo must be senfliblo, 



wou<'«i^,'ln''manj ca«s, a rw7 tedious oiio'j let as sco if vre cannot abridi^-e 
ft, thoraby maJun^ it ottsicr. . .v . . 

In the abcm:,pn)ecs8 we discover U»at 4 b multiplied by 3 eight times, oie 
time JftM than Uie nuniboruf terms : consort uuiiily, the 8th power of the ratio 3, 
expieMied^tiHis, <3«, multiplied by the first term, 4, wili prodoce the last term 
But, instead or raising 3 toHiio 8th power in this manner, we need only raise :'t 
tutliw 4th power, titen multiply this 4th power into itneir ; for, in this way, wo 
dlo, in fact, use tlio 3 eight times, rsMing tlie 3 to the same powet as before ; 
thus, 3 * =£: SI *, then, HI V 81 ==? CoGl ; thisjinahipliod ty 4, the first teroB) 
gives $36344, the 9\nm rcsuH as More* wft. $S6341. 

Heuee, Xvhen the firsl toitt) hitid, and number of 
terms, arc given, to find tlie last term j— 

I. Write down some of the Uading powers of the ratio^ with 
tfie numlters J, 2, 3, ^. over tkem, beings their several indices 

II. Jdd together t&€ most convenient mdices to make an in- 
dex Use iy 1 than the mtmber of terms sought, 

III. Multiply together the powcrSy or numbers standing under 
those iTidiees ; and their product, multiplied by the first <cnii, 
will be the term sought. 

•i?i: if^ *** *•'" ^ * geometrical series bo 4, and the ratio 3, what if tLo 
nth vorra / 

J* S* Sf A o5% *"*^- 1 ^ •^'"*- '"'* P"P" win notice that the nrier 
• «J, », 27, 81, SK3, potoera. J docs not comincnce with the ^rat tcnn, but xrUk 
tho ratio. 

^^? *"**J^* ' +.2 + 2 = 10, and the powers under each. 843 X 97 X 9 =: 
590'IU } which, multiplied by the first term, 4, makos938196, the llth term ^ 
quired. A, S3f;]96. 

, 3. The first term of a series, iiaviug 10 tonas, is 4, and the ratio 3 : what 
IS tho last torm r Jif 78732. 

4. A »ui» of money is to be divided among 10 persons j tho first to have ft]0. 
^ i^'Si?^* "" ®°» *" threefold proportion } what will Uio last have I 

5. A boy purchased 18 oranges, on condiuoii that ne should navonlv iho 
price of ilieW, reckoning I cent for the first, 4 cents for tbo seclEuL IcVnts 
Siml i ^517^798^91%^*'^'^*'*°^^^ "'^''^' '^^^ »"»<^»' ^^ *>e i^Z 

6 What is tho last term of a series having 18 terms, ♦ho first of nliioi. :• s» 
and tho ratio 3 ? A. 387420489. "' "^ ^'" "^ ^^"^^ " '' 

7. A butcher meets a drover, who has 54 oxen. The butcher inquires the 
price of them, and is ansxvored, $60 per head ; he immediately olTors the 
drover $50 par head, and would take all. T^H^ drover says ho will not take 
that ; but, if he will give him what the last ox would oome to, at 9 cents for 
the first, 4 cents for the second, and so on, doubling tho price to tlio lost, he 
might liuve the whole. What will the oxen amount tu at tiu|t rate ? 

8. A man was to travel to a conaia place in 4 dny«, and to tra^'pl at ivfiat- 
•ver rate he plttascd ; the first day lie went 3 miles, tho second 6 miles, and so 
on to the hut, in a tluoefuld ratio ; Im>w filT (}id bu U»vvl the UJit daji m4 
kewfa:inaU? t <• . 
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**5 xdLiiii'jiiEmc. 

_jf •*'■.— ill'**, »• -»«? &i«t dK !biC -.arm v isi'jr.. v btt s: "m stfiroip 



8^ **i«««ifrt^ <Mr «vi«t i. ^, T* 34L.tHe j i j i ibae. tic is^c -em. 'f,^ 
*^ *• --^ t « 'f n. = ;i ii i '.rf»!9 «• ATS W.M aaa if -»« aawij m !« 

••» X'vf'ir^ «M««4^r •turn. :tax.jm. mmuu^t^ S^ aj« &mC aer-n. >« -ff -i «» ; 
«w(f'i*9 ^a. mm «>«(*U UKt .aft mx» zrm «f t-xim «*«» ; 2tr .^ic^ — 2. ::ui rin« 
ter*,; 3s 4>gft^}t:ss4».««ii«ft wk ax. Seme /miri a» ae sjt nmW ew Smi 

ficsee^ wWsk tW extremes aad n£io are girsa, tc 
tb4 di» Mitt «f ffe fttics, we Wre tlie IbCsifvnS easf 

MtUifiifiUUMt£rmijtUtmim,/fmmtAefrm4mami€rma 
ti€jtrttUirmt,m»ddt9id^tierei 



r ^ifikc rmm^U*9\\ the 
igtukUia wiil'U the Mmm ^ tk£.3arUs rtfmrsd. 

9 Uih0 0^0!memtei*mdl0t»,*»iihsntm€,'mimmiSutii\ih iiwi < 



•—I 
1$, Ammt/Pmmmf'ml0h» SMitA mmmtntetmm immA m mmma 

¥kmtktttmimf1»m1^tXa0!:mH>tmH0k»admm», n t fc nwrf i M i i i | 1 1 

fMiy Mfo ; «Ml» kt ^tt earn* in wfcaclb k« i* », B iwi4 !• fc»l the jm -rf* Oc 
i»ri»»« wham Urn Ut€ ygnm m me, pi*m^ hm mme int Imk ie hv itat nsae^ 
m4 fVM w«tft Av Ito Mw •f IJ^ <«ne9, I9 f Ett MMMt r«te^ 




■»■■ »»■•»• %mmi^t mm -mrt ^^^mmm^ ^*' f ■ — ^ ^ wirw inv* vast 

»^10A mtuUi Whet Hd the hutm tmmv^tx thoA naei 
O, At tW mumtrnt ef e U*lr, mm *4 Uie caefU ms^ Issf z pRant vT • 



O, At tM Nttn^sM tff ft Wt. mmt4ihe gstetee mmde hfet z 1 
fc« ^Mffo mji^irf tln« 1m wooM 4mMB it «• tiM Snt ilajr oT ea 
i«w MHMb tliffMMlMwi i|m psm, wlnHb Iw •»>! woold umumA t 
IfMrflW; iMir^kNT Modi did hafCAioMM difler lirMBlteUveainaaat; 

M fr<Mf pi0ifSMM«ffif,irlMlMMMainr«aai]i.A.D, 1@a,««^ lai 
ie mtmUhmf Im4 iiKiMMd •» m to deeMs Hmu umtim in every » fev«, 
Milrf,<M<ir«iiM ter^tNSMtlwtf rop«1atkm at Cte mS of ite ycM I^? 

^. 9ttat7 
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miORTFriiLS AT illtJLZ JSTSXI^ J-.^* 




ia :.'j.« etjJcTfc, rie 3tnK. rt* uw "«»at ^r»ii' vcwr Mtt( fwUl «&Mt ifeM «lit 
7te««nt^$£C_« ==§:^^^ 

Thm mammal ^^fU^"^ I^ZTaK^Ut 

^ If* "r^ kviae aa aatnnl poanon ttf $SBi^ Kceit« c» m|t oT il UM U* 
cxpintani ofS yrass, viMt is xS» vaamsA itea 4w> Jl. ^ai»,SNk 

3. What fwwM an ■■iiail aJary of ^BOD waoiMit tow wlncfc rNMlMlilMli 
(or ID mmxn) fiir 9 tws? (l^K) For 3 jwn ? (19(K) FVw 4 vtrnM^^KM) 
For7r»f,f («56) For 8 jcan ? (S»8} For 10 .t«u« ? v*7m 

4. Wfaai w the prvKnt woctk of ui uoaity oTtfiOd. t« CoattoiM 4 VMN.* 
The pnmmA worth, (T LXVII.,) is s«eh a mim •>» if put at intonwl, wtmHl 

•3oiuit to tin siren aanict J ; henoc, 

teOO ^ $1,06 =r $566,037, jK-csotf vtrO, l«t yMT. 

tGQ0-4-$MS = a535,714» IT M fZ 

9eOO-^«l,18 = S5a8,474» •. M 

QfiOO H- $!,« = »«a,g?o , - Hk .»».» 

Hence, to find the present worth of an annuity;— 
Find A* present worth of each year hy {(«c(f» dinmnting 

fr&m the time it becomes dme^ and the sum ^ aU theu present 

worths will he the answer. 



5. What sain of ready moneir is oqniraloat to aa annuity of IfiOOi to M^ 
tioiio3««avs^ftt4iioroent.? J» $SM,063. 

6. Wbat M the preaeDt worth of aa annual salary of IBOO, to MAOttlM^ 
jrniw (146000}) Swa? (B14G007) ftyeaia? C3«iMlS) 4, r(M,<^ - 

23* 
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AKXnJXTZSS JSLT OOMPOVXTB ZKTX|&S$T, 

V XOZa The tmomt of an annsity, at simple and comiioiiiid interest. L 
lbe8iim«,ojrcepiiag.ihedifl«rwicemiirtere»L ««iw«iia mwwi,!, 

Hence, to find the amount of an annuity at com 
pound interest; — 

Proceed as in IT XC, reckoning compound, instead of simph 
tnierest. 

1. What will a salary of 4|S00 amount to, wlkicb has remaioed unpaid for ^ 
years? 

The amount o/$2y0 for 2 years = $224,7*5 
Tha amount etf^Od/br I year = 5212,00 
Th* 3d year, = $9UO,00 

Jl. $636,72 
9. It tlm annual rent of a house, which is $1nO, remain in arrears for 3' 
/ean, what will lie the amount duo for that time ? Ji. $477,54. 

Caktdating the amount of the annuities in this nuumor, for alous perior 
of years, would bo tndiouii. This trouble will be prevented, by finding th 
amount of $1, or liC, annuity, at coirttuund interest,' for a number of yean 
AS in the following 

TABLC I. 

Sfaowing the amount of $1 or 1£ annuity, at G per cent, compound intcrca 

for any number of yours, from 1 to 50. 



Vrj. 8 per WDtp Vrs,. 


6 per cent.i 


Yrs.|G jier ctrnt.jj Yrs. 


6 per cetkf.t] Vf?. 


Gper CL-nt. 


f 


1,0000 1! 11 


]4,97i6| 


21 


30,0027 i 


31 


&4,801U 


41 
42 


Jt)5,OUj7 


S 

3 


2,0600 H 12 


115,8600 ; 


22 


43,;ii»3 1 


33 


90,8897 
97,3431 


175,9-195 


3,1836 i 13 


1H.8S21 


2-J 1 4f>,i.HJ58 [ 


43|J87,5064J 


4 


4,3746 


1 ^^ 


9i,ui5o: 


24 1 50,aU-.5 1 


34 


] 04,1837! 144 
J 1 1 ,43n|j 45 


199,7568 
a 12,7423 
226,5068 


5 


5,6371 


^5 


yy,275y ; 


35 1 M,b045 I 


6 


0,0753 


1 IG 


L^5,6725 : 


26 J5y,i563j 


110,1208 


46 


7 


tJ,3«J3tf 


17 


.28,2123 ! 


27 


6-J,70o7 ; 


37 


127,2681 


47 


231,0072 


8 9,8U71 


18 1 30,9a5[i 1 


28 


68,5231 i 


38 


135,9042 


48 


215,9630 


Q 


11,4013 


i 19 i 3il,7o"J0 i 


20 


73,63t)7 ; 


39 


145,0584 


49 |261,7208[ 


10 


13,1807 [1110)^6,7655! 


30 


79,0581 ji 40 


154,7619ir50 ;278,'I241 1 



II 'a evident, that the amount of $2 annuity is 3 times as much as one of $1 
and on) of ^3, 3 times as much j hence. 

To find tbe amount of an annuity, at 6 per cent ; — 

Find hy ih£ Table the. amount of $1, at the given raU amd 
UtmCf and mvliiply it hy the given annuity, and ike product will 
he the amount required. 

8 WhaA is t||o amount of an annuity of $190, which has remained im(aid 
15-vean' 

U'ho awuunt o/^\. by the Table, via find Co be $33,S7S0; tkertfore, $S9,jnSt . 

. Wlwt ^n be tlw amDiint of aiv annual salary of 1400, wkkb haa ben I* 
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ANxNUITlES Ax COMPOUNO INTEREST. ^ 



J. If you lay up (HW a year irom uie unw j 
ira 70, what will bo tlM antoant at compound i»»».^. - — ^^-- - ";rr,», -^ t« 
6. \Vhat u the prOKiit worth of an annual pension of $120, which 10 to 

'^lnr.oxC;4 the p««nt worth i. •7M«f//i^„T^A^«Vvlr"' 
^.....1 ;»t«.».**^»/»»i.i nmniint t(i oa much as the amount or lljo fiven 



itueresty/ordyearjf, the quotUnl mil be the prceenl *—•■",, ^.--.-„ .-^^ ,l- 
*>om thi fluji, tliai the q Jotient, mnltlplifiil by tho amount of $1 , will g'vot^ 
amoaiu of $130, or, in other words, flfe,038. The mMunt 9/ $1 jor 8 fear* 
«tcoin]KmiuiMterMe, 19 $1,19101: ««^ ^«« , 

tAeii', $£a*,039 4- $1,19101 = $3Sd,769, ^M. 

Hence, to find the present worth of an annuity;— 

Find its amount in arrears for the whole time ; Hits amount, 
divided by the aynouiU of $1 for said time, will be the present 
xcorth required'. 

JfoU» The amount of $1 may bo found ready calculated in tlie Table of 
eonipound interest, H LXXl. 

7. What is the pn»oiit worth of an annual rent of $S00, to eoDtinop Syeftrs^ 
A. $842,172. 

The operations in this rnle may bo much ahorteoed \ty ealeuhuing Ibo p?ef- 
ent worth of $i for a aunbor of years, •» in the foiiuwin; 

TABL.K U. 

Bhawing the present worth of $1 or 1£ annuity, at 6 por cent. eompouiiJ i» 
torost for any nmnbor of years, from 1 to 39. 



r;^ 


6 percent 


Yaui. 


6 per cen». 


Y<«^- 


e percent 


iib^ 


fi per wal. 


i 


0,iMn39 


9 


6,80169 


17 


10,4n26 


95 


19,76335 


9 


1,83^31* 


10 




' 18 


10,83760 


96 


13,00316 


3 

4 


2,67301 


U 


7,88GS7 


19 


u,i53rr 


97 


13,21053 


3.46510 


IS 


8,38384 


90 


!r,4SM2 


98 
99 


13,40616 


5 


4,$(SJ0 


13 


8,8oa08 


21 


11,7W07 


6 


4,91739 


14 ' 


9,99493 


99 


19,04168 


30 


13,7M83 


t 


5,58238 


15 


9,71235 


93 


12,30338 


31 


13,99908 


-« 


i),aoy70 


IG 1 10,111589 i 


^ 


19,55035 


39 


14,0839$ 



To find the present worth of any annuity, by this TabUf ue 
have only to muUiply the present worth of ^\,U)tmd in the Ta 
blCf by the given annuity ^ and. the product wul be the present 
worth require*}. 

8. What sum of ready muney wlfi purchaM an annuity of $$00, to eon- 
tiu.w 10 years? 

Ulie present worth uf m annuity, by tho Table, for 10 years, is $7,9eXW6 1 then 
7,3GOOrfX300==$a»8,094,.*jw. ' ^S^ 

9. Whai 'is tbo oreeent worth of a yearly pension of $00, to dKlinned 

j^ niiu •alaiT.toeaiitinuolOjaua.wiU^SSt^puelnM? 
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ANznrzTZss jilt ooacponxn> zktjq&sst. 

V XOZa The amount of an annsity, at simple and coupoaiul interaat, ii 
tbe suaM, excepting, the diflunnce ia imeroftL 

Hence, to find the amount of an annuity at com 
pound interest; — 

Pryreed asinU XC, reckoning compaurtd, instead of simplt 
tnlerest. 

1. What will a salary offfiOQ amount to, wluch has remained unpaid for i 
years? 

The amount o/$200 for 2 years = $334,75} 
The amount o/^fXifor I year =s $312,U0 
Tko 3d fear, = 39UO,00 

^. $636,79 

S. [f tlio annual rent of a house, wliieh is $150, remain in arrears for )• 
/ear.'*, what williie tho amount duo for that time ? j9. 9477,54. 

Calculating the amount of the annuities iu this maitncr, for aloes perlor 
of years, would bo todiouf*. This trouble will be prevented, by finding th 
amount of $1, or !£, annuity, at coiriwund interest, for a number of yean 
AS in the following 

table: I. 

Showing the amount of $1 or 1£ annuity, at 6 per cent, compound intcrca 
for any numbur of yours, from 1 to 50. 



Vnt. 6peicent.|; Vrs. 


6 per cent. 1 


Yrs. 6 per cent. 


Yrs. 6 r*'r ci-.ol. 


(V.^. 


6 per cent. 


"T 


1,0000 1 11 


14,97i6 1 


21 30,oya7 


ill 84,8016 
32 i 90,8897 


41 

42 


It>5,0l67 


3 


2,0600 12 


16,8690 1 


22 43,U922 


175,VM05 


3 


3,1836 


13 


18.8821 ! 


23 46,0958 \ 


33 


07,3431 


43 1187,5064 


4 


4,3746 


|14 


21,0150 1 


24 50,8J55 i 


34 
"35 


104,1837 
] 11,4317 


44 


109,7568 


5 


5,6371 


; 15 iia,a75o ] 


25 1 54,8645 [ 


45 


212,7423 


6 


6,0753 


16 i25,6725 


26 ] 59, 1563 i 


3'j 


I! 0,1 208 


46 


226,5068 


8,3038 


17 ,28,2123 ! 


27 1 6:i,7057 \ 


37 


127,2681 


47 


231,6072 


8 


9,8074 


IB 1 30,U0:)fJ ; 


28 


68,5231 ; 


38 


135,9042 


48 


215,96:10 


9 
ID 


11.4913 
13,1807 


i 19 1 33,7599 i 


20 


73,63t}7 1 


30 


145,0584 


49 ia61,72U8 


1 ao i ati,7855 i 


30 


70,^)581 ; 


40 


154,7619 


5U i278,'i241 



II 'm evident, that the amount of $2 annuity is 3 times as much as one of^l 
and on) of 93, 3 times as much j hencoi 

To find the amount of an annuity, at 6 per cent ; — 

Find hy the Tulle the^ amount of $1, at the ffiven raU amd 
UtmCf and mvltiply it hy the given annuity, and Uu'prodMCi wiii. 
he the amount required. 

8 Wha\ is the amount of an annuity of $190, which has remained uiv^ 
IC^vcius.' . 

*rht amvmt o/ftl, hn ike Tahle, io« find to be $93^50; tkertforef ^,S!7St . 
J< ** =r •SBW3,10e, 4iw. 

*. What will be the amount of an annual salary of 1400, wkkb baa ben I* 
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ANxNUITlES Ax COMPOUND INTEREST. ^ 

"T^If ^you jjy UP $«» a yearTfom the time you aro 81 yj'^'ijl^^'" ^ 

Me 70, what will to the amount at compound intoreal . ^. «^«iJJ;. . ^^ 

6. \Vhat is tho i.ro«;iil worth of an annual pon«ion of $120, which ia to 

"^iTJilZii the pre«nt worth i. •'W^li V^^J^uT^Jf" t V^^^S: 
pound intotost; wouW imount to a. ««c^*V c^on^'KX vUSf ST/iT 

;>oni thi Act, tliai t)M» quotient, miiItlnHf»il by tho amount of $1, will g«va tha 
amount of $130. or, in other wordt, flte,oaa. Thtumnmi pf %\iot^ fear* 
•teoMjMmiutijiterMl, 19 $1,19101; ..^.^ ^^ ^ 

Hence, to find the present worth of an annuity; — 

Find its anumnt in arrears for Uie whole time ; this amount, 
divided by the amount of $1 for said titnej will be the present 
ttorth required. 

^Vbte, The amount of $1 may bo found ready calculated in the Tabhi of 
compound intereit, H LXXI. 

7. What if the pnnont worth of an annual root oflgSOO, to eontinoo Syeara.' 
A. $842,172. 

The opcratioiM in Uiia rnle may bo much ahortened bv ealeulaung tbo pree- 
ent worth of $1 foi a ftunbor of years, aa in tho fbiiunruj 

TABLK U. 

Bhowbig the prmont worth of $1 or 1£ annuity, at 6 per cont. oomponiid i» 
toroii for any number of yean, xrom 1 to 38. 



r^- 


6peremt. 


Ye;;^: 


eperc«». 


f.»n. 


epwcfeBt 


TiuC 


« per ctat. 


i 


0,lMn39 


9 


0,80109 


17 


10,4^26 


85 


18,78335 


3 


l,8333i* 


10 

11 


7,30008 

7,88GS7 


' 18 


10,88760 


86 
87" 


13,00316 
13,81053 


3 
4 


2,67:«)1 


19 


iMssrr 


3,40010 


IS 


8,38384 


90 


ir,4SM3 


'88 


13,40016 


5 


4;?na3G 


13 


8,85838 


2i 


11,70407 


99 


13;S0079^ 


6 


4,91732 


14 


i*,29493 


82 


18,04158 


30 


13,70483 


7 


5,58238 1 


16 


9,7iaa5 


S3 


13,30338 


31 


13,98908 


•« 


0,30070 


]Q 1 10»Ui580 1 


81 


12/)6035 


38 


14,06398 



To find the present worth of any anmdtyf by this Taile^ ue 
have only to multiply the present worth of ^X, found in the Ta 
blCf by the given annuity, and the product will be the present 
worth reqidretl. 

8. Wlmt sum of ready ra;,nej will purchase an annuitjr of 
til) lie 10 years.' 

Ulie nra«ent worth uf $1 annuity, by tho Table, for 10 years, is $7,36006 ; then 
7,3GOOrfX3pO = $9i»8,094,jf»J. ^ ^ r^, 

9. Whal ■»■ tbb orosent worth of a yearly penMoo of $00, to i 

10. What salary, to oontinuo 10 years, will $nQe,0a4 pQiiclia»e? 

r^ M^*"*® '? ^^ ^^ example rowsed i oonqeq^ntly^ $9ai|8,iQ04 -r 7*30000 
ts* 900, the flnoatty required, .f . $9d0. 



to SuaoaS 
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** ARITHMETIC. 

XOdvnde any sum of money into annua/ payments, 
which, when due, shall form an equal amount at 
compound interest ; — ' 

WW for $S7000, which wa. dirided into 4 noU», p"S a^JSW t^fjlftb^ 
principal and iDtcrait of each, when due, ghoJld Lm an Muaf'am^^^^^ 
^''"t'^^iJSi^'^' *"4 ^ "^«"^ principal., when addod towthcT SuM 
make $87000 j now, what were the principSl« of said nofS? ^ ' "^ 
.-I.- u I&i2?« ■{/ *" 'V* "«™plo» if wo find an annuity to continae 4 voars. 
toSi?^^?*^':;!!;?''^**"**' ^*^ P.~y"' ^-^^^^ *>f '»"' annuity fo J yearwili 
tttJo'd:aK'o"^tS\,ret'^jii'^^ the present wJrU» fo/ayear.'; 

•nie annnity which $t?7000 will purchase, found as boforo, is 7791,Or03B-f-. 

.^**J*. T® ol^tain an «xaot reralt, wo must reckon the decinuUs, which wore 
rejected m forming the tables. This makes the lost divisor 3,465fo«£ 

. — 8tf .. $6543,288, 3 .... 17791^009 

.-... 4tik .. $6171,^, 4 .... |77»i;U7(r'9 

Protf, $96999,908+ 



PSBnSirTATZOH. 

'IT ZOZZa Pfi»H0TATioit is the mothod of finding how many JiflbreoT 
ways any numher of things may ho changed. 

L How many changes may bo made of the three first letters of the al. 
phabet? 

In ihis ojcample, had there been but tv.'o letters, tliey coald only bo changei) 
twice : that is, «, h, and 6, a ; that is, 1 X ^ = 9 » but, as there ara three Tot- 
tan, tkejr nay be changed I X3 X 3 = ^ times, as foiIowa>- 
ira, b,c. 
9 a, c, b. 
3 j b, a, e. 
4U,c, a. 

5 e, b, a. 

6 (.e, a, b. 

Hence, to find the number of different changes ok 
permutations, which may be made with any giren 
number of different things ; — 

MiiUtply tofrethvr all tk* Urms of ths natural string ffin» I 
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POSITIOI^. 853 

up to the given nuwherj and the la^ product will be tk^ imm' 
her of changes required. 

S. Ilow many difleront ways may the first 5 letters of tho alphabet be •!• 
ransnd? A. 120. 

3. How many changes may bo xnnn on 15 bells, and in what tiiQe may Ui«7 
be run?, allowing 3 seconds to every round? A, 13Q767430800O cbaoffNlt 
C32302)1(HOOO seconds. 

4. What time will it roqoise for 1& boarders to scat tfaemsolresdiflbrentlyeT 
ery day at dinner, allowing 365 days to the }'car ? A. 9941 i^\ yean. 

5. Of how many variations will.tho 36 letters of the alphabet adntit? 

A. 4C329146ili266a5(S395840Q00(» 



POSOTlOXr 

s a rule which teaches, by the tiro of supposed numbers, to find true ones. It 
s divided into two parts, called Sioglo aud Double. 

sxireZiS posmoxr. 

'^XpTXZa Tilts rulo teaches to rosQlro tJioso noostions whoM ratultau* 
fruiHirtiunai to their supiHisitions. 

. 1. A schooltuostcr, being juked how many scholan he had, repIieiL «If I 
jad OS many more as I now have, ono half as many more, one thirdrand om 
■ourU* as many more, I sboqld hare 29C.» How many had ho ? 

\j,attl/t tlgapOSe he AffrfM ^N'lk linm nAur ^.n^.l »1..* •«* AiA. 

TktH at many more^=Qi 
i «9 man]/=:19 



We havo naw found that wo id id not soppeea 
the fight number. If we had, the amount wovid ^ 
luivo boon 396. But 04 has boen incnased in 
the same manner to amount to 74, that some nn- 
known number, the true number of scholan. 
must bo, to amount to 296. Consequently, it u 
obvious, thiit 74 has tho same ratio to 290 that 
SM has to the true number. The question may, 
therolbro, be solved by the Ibllmvius staler"-* - 
_„ . As 74 : 296 : : 24 ; 96, Aiis. 

iL^lf'olJr n''?'.^^® ^T'° t^ ^ I'8'»t *»y "»crcaiing it by itself, one half 
itiell, one third lUwlf, «nd ono fourth itself j 



I aa many^ 8 
1 OS tniinip= 6 



90 

48 

34 



From these illustrations we derive the following 
RULE. 

. Suppose any number you choose, a,nd proceed mtk U in 
nes^me manner you wauli vM the ansn>J, to Z^l^ 

wpp^sed mimjber : number souglu. '/«««»W . . t^ 

More Exercises far the Slate. 
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254 ARITHMETIC. 

8. •Hww morchants {pUned, by triuJIn/r, $1920, of which A look a certal* 
•ttm. B took thfeo Umtf >g much as A, and four timoB an m»:h an ft • 

c5*«l4M?* *"" ***^'* ' '^' ^'" "**"° ^" *^^ » **'*♦ **^» "^'"^ 

4. A Mraon, hayinf about him a certain numhor of crowns, «aid, if a tlttri!, 
a rourlh, and a wxth of them wero added togellior, tite sum wouil bo 45 : 
how many crowns had he ? jf . 60. 

ft. Wh«t IS Iho ago of a penon, who aays, that if ^q of the yeor* he liea 
!"SU^ muJlipIied by 7, and } of thorn bo adiled to tbo product, tlit ftim weald 
be9!)9? ^. 60yeara. . 

6. What number is that^ which, being mulLipIiod Vy 7, and the »roduct 
di%'idcd by 6, Iho quotient will be 14 / ./f . J2. 



BOtTBLS FOSXTXON. 

Ti ZOXV. ThU rule leachc* to solve «iue«lion8 ^y mcana «C two atti 
Po«ed number*. ...,,, 

In SingU Po«tioH,1heaumboraott«ht is always oJulti|»lied or livided by «oin« 
pronoaed number, or increased or diminishod by itself, or some known part of 
««Mf, a oe:tain numbor of tinuw. Consequently, t be result wJUheiM-opor- 
tipnal to its 8up]>osition. and but one sup{HMition will bo necessary } l>ut, in 
lJ0ubl4 Position we sniploy two, (or tho KMults aro aot proportions to tbo sup- 

'**ll A°lontlenian gave his three sons eiOOOO, in the following manner : 
to the eMond ftlOOamore than to the first, and to tlie third as many as to th« 
iiat anil ■eeond. What was each soa*s fMirt ? 

un%snvr» rA««as«ecoiMl=2000 I Tlie shares of all the sons 
Third =3000 f will, if our supposition bo cor- 

• ' /■ reel, amount to $J0000 ; but, 

TotAlyGOflO i OS they ainunnt to $0000 only, 

1 wo call the error 4000. 

j*liitfSMbtraetedfivm\Wmy leaves ^tm / 
aMMose^ again^ that the share of the first teas 1500 \ 
^^ Then the second —iiSOO } 

Third =AWO f We pcrceivo the 

y error in this case to 

8000 4 be $-3000. 

2000 / 

The first error, then, is $4000, and tho second $2000. Now, tbo dtfierenea 
between these errors would seem to iiave tlio same relatioa to the fliflbronoe 
of the suppositions, as eitlier of the errors would have to the uiflbronoe 
between tlie supposition which produced it and the true number. We cao 
easily make this statemqnt, and ascertain whether it will produce such a result: 

As the diflbfenoe of errors, 9000 t 500, difference of suppositions : : either 
of the errors, (say the first) 4000 : 1000, the diflcreneo between its supposition 
Tnrf tha true numbor. Adding this difference to lOOO, tho supno8ili.o«, the 
iCnnt is aWW for the share of the first son j then $3000 that of the second, 
;^"th^tS^Khird,./f«*. For2000+30^^ 
^Sad the supposition proved toojreat, instead of too small, it m manifest thai 



•rrwrs t those are said to bo alike^ when both are either too great or too 
MNtSfWiienonb is too great, and the other too small. 



we must have subtracted this difference. ^ , , . . „ , 

The difihroncos between tho resulls and the result in the question aro eallej 

. L-_i._-i. ="-r too great or Ic 
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MiSCELUVNEbUS EXAMW-ES. »" 

From lhe«e mustrations we derive Ihc foUowing 

VosUion and tht nutnher songM, 

More Exetcises for the Slate. 

0. Three porioM dtaputing about their egw, sayii B, " I ^n^jJiJ,^;" jirS 
ll.a:i A '» nays C, •« I am as old a. vom botE :" "ovv what were thoir Mverol 
iaJ«, thi sum of an of tliem being ]do ? ^«r. A'.,90 ; B'., 30 i C »' -^V,!^ . 
^ Two neraoDH. A and B, have t he same income ; A uavoii i of hw yearly j 
bi^ P bv Shii $£» pc; annum more than A, at Um, end of 8 year. iin.l« 
wTiiwtf {400 Sill 5 what i» their income, and what doe. each .pend per an. 



Bum ? 



"^iL «ipi>o« each had JJSOO : secondly, «300; then the errors will Ik) 400 
\nd 200. Ji[ Tlicir inc»mo is $400 j A spends $300, B $450. ,• 1 1 

4. Tlierc ia a 6sh whose head is 8 foet long, his tail w as . «"? as his jwud 
and half his ?)ody, and his body is as long as his hca'« and tail j K»hat cs the 
whole length of the fbh ' mi.i -i^i.-io 

First, iSppose his body 30 ; secondly, 28 ; the errors will Ihoa bel a^l 2^ 

5. A lulwuror was hirtd SO'days upon thlt condltioii,-4hal for every da? Iw 
wa* Idle ho should forfeit 50 oonu, and for every day he wrought be should fe 
eoivo 75 conu } at Ihc expiration of the timo lie received $25 } m>w how many 
days did bo work, and Iiow many days was ho i Jlc ? , , ,k. -w> 

JS. Ho.WorkcdSadays, andwas.idte28 

IMEXSOSZiZ. AZTSOtrS BX A3MCPX.S8. 

1. There h a room, one side of which is 3C feet long and 8 feet high , how 
Many R(|unro ibct are eentained in that sido .' 

'i'Miiside is a regular paraUclogrtim (H LXXIX.)i and, toilnd the squarv 
eonlcntM, wo liavo seen that we must rnulliply the length by the breadth ; 
&»ius. 90 1\. X ^ ^* ^=" '^ "*!• ^'1 ^^' 'iu^> had we been requi.td to find the 
n square contents of half o^ this par< 
allelogram, as divided in thoficum 
on thn left, it it plavn that, it we 
should muKialy <20) tlio wholo 
length by ^ of(d) the wid^fOr, ii* 
this case, the lielgiit, the prodtict- 
would bo tho square cetitcnts in this 
half, that is, in thu figure B C li; 
thus, i of 8=4 ; tJitn, 4X 90 =80 
„ „ ,, M.ft.,whichisp»eci«lyioflCO,th«r 

V Biie. go. ^ miiMMTocontenis in the wfiele figure. 

The hair B C D is called a trianffle, because it has, as you see. :i sides and 
S-anj-k-s, and because the Hne B C lalli per pend ieularly on C i> { the angteatC 
in ralicl a right iingle } the whole angl*^, then, BC llmay properly bo colM 
m Hght-angkid triangle. 

♦ The difference of the errors, when aftfto, will be o»e tubCracted from (he 
r»Thcr i when uoUkc, pnc added to tlio otitvr. 
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8Be ARITHMETIC 

jrm line nC b nlkxl « Jl*^pellll^ei.^«^ C D rtic »w, and|> » the * jp«Jt* 

^^AJIjj^ Both Jm base and perpondiciilar arc somclimM called iJio Uffg of th« 

Hence, to find the areaofariglit-augled tiiaiigle; ■ 

JMWf&fty the ttmgth rf Ike base by J tfie Itngth of tht per 
pendteular ; the product triU be the area repdrcd. 

2. VVhmt is tlie area of a trian^Iar pioca oflaiitf, one gJJfi oC which ir tO 
roai, aod tbo distanco from tlio«ornor oppoaite that aidu to that aido 20 rods * 

^ns. ^ X 40 a*»400 roUa • 
JVfcf*. TojMd ae orttt, of anff trreVurar /^ure, di\}id« if. wioLtniaiiffh. 

In any ri|;hiHangIcd trian*lo, it lias been CMCftr- 
taincd, LltaL Uie amiaro uf liio. hypuil«nuae m 
ctpial lo tiio Buin or tho squares of the uilicr iwo 
■ides. Thus, iii the adjacent figure, 40' =■ lUOO, 
and 30* =900 i then, VU00+TUKJ==50, the 
hypothonuHO '"'^ 



^\ 



^:L. 



I. Hence, to find the .r/potnenuse, wlien the legs 
are given ; — 

Jidd Ute squares cf Ihc two legs together, and. extract the square 
root of their sum. 

II. When the h3rpothenuse and one leg arc given, 
to find the other leg ; — 

From the square of the hyyothcnuse subtract the square, ufthm 
given leg, and the square root of the remainder wilt be (hm.lUr 

a A rivet- 80 yards wkks passes by a ibrt, the w-alls of whkii are VO ^rdr 
hiffa } ttO'Ji<, what it the distanco from the top of tlif* wall to tiie opixMifo bani 

inthistfXQiUipIowoaretofindtlwliy^tltcunsc. Ana. 100 yards. 

4. Tliero is a ccriaio siroct. in tho middle of which, if a ladder 40 feet lone 
bo placed, it will reach a window fH feet from the ground, on etther side ol 
said ilrcotiwljat is the wjdtli of the street ? . ^ . . 

In thi8«xaniplo, we are to find the lc:is;"> of the basn of two triangles, and 
Ihon tho sum of those will bo the distanco re«iuircd. Jins 6-1 f^xsl. 

& ThoTO isa CDrtain«lm,30feet in diameter, growiui; in the centre of aclr- 
••ilar lalaiid t tho-distanco.from Vho top of the tree to the xratcr, in a straight 
line, it l».ftit j nnd thedislancc from the foot 90 feet j w1»at id ilw height of 

*AitJa' lt«l is S» foet in aiamcton the distanco from iu con^g to the water it 
dw Iwsih aCUw baaa. that jt| 10 -f 9^ = ^^ ^^' /• ^'?^.Jvi'' *i- 

6. l%o ships sail from th© same port ; one goes doe north 40 teagnes, ih« 
Wr doe oast 30 leagues i how far are they apart i 

V^o 9Jto hero te fii^l the hypoihonusc. A. 60 leagn 



9 It>agaes 
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MISC£LI«AN£OUS EXAMPLES. 



9S7 




7. Aman, in ahanttng oxeunion,shot 
A tairfnol from tho top of a ttately oak, 
m reot high, its diameter being 6 feet , 
Vm f»non stood 19 >acoa from tho troe 
(3 few being equal to one pace) ; now, 
bcvr tkt vn» it fVom the tquirrel to the 
Sinoo where tho banter ilood, when ho 
i«wbargodbi*piece.' ^. 100 ft. 



b. VVlittt ia the circumferenco of a wheel, the diameter of which is 8 feet? 

The circumference of a circle is greater , you are sensible, than 
the diameter, being a little more titan 3 times, or, more accurate- 
ly, 3,141692 times the diameter, A, 25,13 -|- ft. 

9. What is the diameter of a wheel, or circle, whoso cireamferenee is 12 

10 If tiio diatonas throagh the earth bo 8000 mifcs, how many oiifeg around 
iC ? ,a. 95lie,7 mnca, nearly. , . ,. . « . 

11. What is the area or contents of a circle, whoso diarooter is 6 feet, and 
^M circumference 19 fbotf 

Note. The area of a circle may be found by multiplying 
half the diameter by half the circumference, or uy, multiplying 
Me Sijfuare of half tfte diameter by 3,14l5d2. ./j. SBift. 

12. What is the area of a circle, whose diameter is 20 feet ? 

10» = 100 X 3,141692 =s 314,1.')92. JSns. 
J3. What is the diameter of a circle, who*e area is 314,1592 ? jS. 20 ft. 
14. What is the area, or square conlcixts, uf the earth, allowing it to ho 8000 
ailet in diameter, and 25000 in circumferonoe ? 



NoTK. Tlie area of a globe or ball is 4 times as much as the 
idrea of a circle of the same diameter ; therefore, if we multiply 
the wfiole circumference into tKs whole diameter, the product 
icill be the area. ji. aoooooooo. 

15. What ore the solid contents of a globe or half 12 inches in diameter ? 

The solid contents of a globe are found by multiplying its 
\ area by -J of its diameter, ji, 904-Ar"f" ^°^^^ iocbM 

J 6. What are tho solid contents of a round stick of timber, 10 ioebet !n di 
amctcr, and 20 fool long ? 

in this example, we may first find the area of one end, as befbre directed Sot 
• eirclo ; then multiply by 20 feet, the length. Jl. 11 feet, nearly. 

JVdte. Solids of this form may bo called cylinders 

n. What are the solid contents of a ieylmder 4 feet fn diameter, and laftst 
U>;ig> >?. 1254-feot. 
23 
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«» ARrniMETIC. 

• ZSlS"tSi!lS;S!lrf f **V? "*■** *^ ^"^V** toper reRttlartyUa Uiey come to 
IbCT •« at the tauTfeat end. 

t«S[Il*?K"**K*** ^f*~*»« reinilRriy, as huit deMribed, they are cnlled rarmub. 
Whrn the baae to sqaiue they are called square nr^mid^; wImii triancular, 
«n«a^iiZ«r jiymaMb ,• and when round, orralar p^mmids, or c«ie«. 

Hence, to find the solid contents of each figures; — 

MulHplytke area of Ac largest end by ^ ^ the perjMmdicular 
meigkt. 

What are the solid contents of a cone, the heifht of which is 30fttet«nnii 
ito base 8 ft« in dlamcier ? Ji, 5Q8,6-f ft. * 

18. There is a pyramid, whose base is 3 feet square, and iu perpendicular 
height 9 feet ; what arc its sol^ co« tents ? A. 3a^| = 37 ft. 

19. What is the length of one side of acubical block, which contains S9C1 
•olid feet? jf. 21ft. 

S3. In a sqaare lot of l:ind, which contains 2648 acres, 3 roods, and 1 rod, 
what is the leogth of ono side ? A. 651 rods. 

91. A grocer put5 gallons of water into a cAsk containing 30 jraUons of win* 
worth 73 cents per gallon j what is a gallon of this mixture worth ? 

j9. G4^ cts. 

M. The first term of n geometricnl scries is 4, the last 56964, and the rattoO, 
What Is the aum of ail the terms? A. 138380. 

p. " The great bety and when it vill bepa>d,—T\\^ public mind lias lieen con- 
■MenkMy amused for a few days past with n singular bet, said to have been 
made between a friend of Mr. Adams and a friend of Gen. Jackson, ontiw 
eastern skore of Maryland. The bet was, tltat the Jackson man wns to re- 
ceive from the Adams man 1 cent for tlie first electoral vote tiiat Jackson 
should receive over 130, 2 cents for the second, 4 for the ihird, and so on, 
aouMlng for even' KUccesisSve vote j and the Adnms mnn was to have one 
hundred dollars if Jackson did not receive over I :» vote*. Accnrdiiis tothe 
present appearances, Jackson wHI receive 173, 4r» ever 130, nnd theAuni tlia 
Adams man will have to pay. In that event, will l>e j|879(]0g3029':i,07. 

" But the joke does not npjienr to lie all on the Jnck^on man'H side. The 
money is to be counted, nnd it will tnke a pretty long lifetime of any common 
man to count out the * shiners.* Let '6 see :— allowmR that a m.in can count 
sixty dollars a minute, and that he continues to count without ceasing, either 
to sleep, to take refreshment, or to keep the Sabbath, It will take him 
twMt^scva^hv-ndrcd and elghtv-nme years^ nearln: l>ui allow lilm to work 
eight hours a day, and rest on the Sabbath, lie will be occupied 97vSl)4.yeQri| 
so that the Adams man, when he is called I'.non for the cash, may tell liis 
Jackscm friend, ' Sit down, sir ? as soon as I can count the nionev you »hall 
have it j even the banks take time to count the money, you kn6w.»» 



0:^To those Teachers who adopt this work, the author takes plcnsurt 
\n recommending Mr. Shaw's Visible Numerator. This apparatus is ex- 
ceedingly simple in it» construction ; so much so, that *^ every one is sur- 
prised that it lias not been iboughl of before.*' It consists of a series of 
blocks, ftdmiriihly adapted, by their comparative site, to convey tothe mind 
of the nupii the relative value of the diflTerent orders of units, and to de- 
velope in the same simple manner, the true principles on which the ru'^ 
of Arithmetic are founded. 
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259 
A PRACTICAL SYSTEM 

OF 

BOOK-KEEP I KG, 

FOR 

FARMERS AND MECHANICS. 

AI.HOST all ponons, in tho ordinary avocations of life, nnlen they adopt 
iome method of kcepinc their acoounts in a regular manner, will bo tubjoetM 
to continual loescB and inconveniancos } to prevent which Um following plan or ■ 
outline is composed, embracing tho principles of Book-Keeptng in the most 
simple form. Before the pupil commences tliis stiiily. It will not be necessa^ 
fitr him to ha^-e altendod to all the rulfs In tho Arithmetic } but he shooJd 
make himself acquainted with the subject of Book-Keeping, before ho is sof- 
r«i«N| i« lea vo schtwl. A few examples only are given. iMirely sufficient to fivo 
the luarnor a viow of the manner of keeping books ; il being intended tbattlM 
pupil tfhould bo required to compose similar ones, and insert them in a book 
adapted to tliis pur|K]6e. ^, ,. . -. 

fiuok-Keepiag is the method of rec? 4ing business transaetions. It is jf two 
kinds-Hiingle and double entry ; but .'e shall only notice the former. 

Wngle entry Is tlw simplest form of Book-K^lug, tod » employed hvn- 
Uilers, mechanics, farmers. &c. It '«!«»«* "^Z'*??** !*«•»» ww, wfc«o 
oioiwy Is frequently tcoeived and i»aid out, a Oash-Book. 

DAY-BOOK. 

This book should be a minute bistorv of business transactions in the onki 
ttf time in which they occur } ,it should be ruled with bead lines, with oM 
aolumu on the lefV hand for poAt-niarks and rofhrenoes,.aiML two columns on the 
risht for dollars and cents. I'lio owner's name, the town or city, and the datt 
of ilin dm transaetion, should stand at tho bead of tlie first i«ago. It is tho 
CMstotn of many to continuo inseriing the name of the town on everv page. 
FhM, li'iwovcr, is unnecessary. It is sufficient to write only the mon« n, da^, 
and yrtar, ut the head of each page after the first. This tliould bo written in 
a larger hand than tlie entries. 

Chi c(«mninncin^ an acci unt with any individual, his plaeeof residence shonid 
He nuUHl, pruvithMl it is not tlie sanw^ as that wliere the book is k^t. If it be tlie 
same, this is unnecetHary. As it oOen happens that difTercnt poisons bear tho 
sanir name, it m wnll, in such cases, to designate tlio individual with whom tho 
aecuunt is ofieiied, by stating his occupation, or partioalar place of resiQenee. 

When the conditions of sale or purchase vary fhuu tho ordinary ciutoma of 



tlMs place, it shuuld be istated. Every month, or oftoner, the Day- 

be copied or postcl into tlio Lcgcr, as hereafter directed. Tlie erosies, on the 
Lite left ham] column, show that tho charge or credit, against which they 
stan«l, is po8tcd,anu the figures show tho page of tlie Legor wliere tlie amount 
fs posted. Some use the figures only as post marks. 

Kverv article sold on credit, exc(^)t wlion a note Is taken, sliould be immodi- 
ato<v ehargoil, as it is always unsafe to trust to memory. Also, all labour per- 
fornwHl j or any transaction whereby another is made indebted to os, shoukl bo 
iinnicdiutely entered on the Da jr-Rook. If fanners and mochaaics wimld strlofc 



ly ob«i ve this rule, they w«Miki not only save many quarrela, 1 , 

In this icspoet, at icoAt, felloiv tho example of Dr. Franklin, who never onittii 
to make a cliarae a* eooa as St could ho done Never deibr a obarao till t^ 
MWKow, whoa It can be made unlay. 
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FORM OF A DAY-BOOK. 



Edward t.. Peckham* Boston^ Jan. 1, 1629. 



1 X 

« X 
« X 

« y 
• X 

« X 
« X 



J«rmc9 Murray^ Jr. Dr. 

Tb 1 jail. LUbon Wiu9« $1.9Q 

*« 6)4t. OUic«, er|«U. «,-2S 

•« 9 yd*. Uroadcloih, a $4,50 !^,00 



Robert HawkinSf Blacksnuth, . 

To &171L«*In}n, a 8oU 



Thomas Yeomaus, Cr. 

ByCoth 



.Orefdbald Tracy, Saleiii, Dr. 

To 1 piocd BroadeloUi, containing 39 yds., a $3 per yd., 

90 day** crodtt . . . 



I X 



3 X 



Dr. 



Jatnes ffarren, WortJand, 
n» 1 ouk Naili, 233 llM., a 8 et*. . 



/>/•. 



Cr. 

r 37 n» Choow, a 10 cl« $3,70 

> 41 Um. Featlien, a 70 cts 38,70 

jUalaoeo to Im paid in ODm, ct nitfrkflt piioo. 



Jscuxc Thomas, Brattle Square, 

To 3^ gaiki. MuUuaei, a 50 cts 

4 



Dr. 



fViUlam AngiUi Roxbury, .... Dr. 

TbaOOIbi. rork,tt7ets $SI,00 

«« aOba.iJora, a45cu 13,50 



Savmd Stone, Dr. 

'1*0 SOIbs.IIarucMlimtiier, ftdOcta. .... $15,00 
«7toiisUtty,a$10 . 70,00 



Ckorgt Carpenter, 

To 17 Drgomsi, a 12 cU. 
" 7ll)s. tu'.U}r,ttaOctii. , 
«> 4i^.CbocM, ttlOcU. 



Dr. 

$S,M 
.'l,40 
. ,40 



JcMeJ?. fiSiree*, Mendon, Dr. 

TolbW MolMs6a,98-6;^02gaUa.,»30ot*. ' * 

Or, 

By Caah, . . ". :*. 



36 



75 ■ 



34 ISO 



34 



tlu 
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q FORM OF A DAYBOOK. 981 

Jan. 5, 1S29. 



% X 



« X 
t X 

i X 
a X 

• X 

« X 

• X 
« X 



JipM« Meicalf, Tunuer, Dr, 

To 90 Cair-iSluni, a $5 $100,00 

' SO Uriod Hides, « »i 900,00 

&i daya* eredtt. 



James Mwray, Jr, Cr, 

By 90 btt. Corn, a 60 cU $13,00 

" Ibu.Oats, «40cu 1,60 



-e- 



Jatne3 fVarren^ J}r, 

ToStba. Com, a60ctf 



Archibald Tracy, Dr. 

To 1 curd Wood, $6,00 

** 30 Itif. Feathers, « 70 eta Bi,00 



Robert Hatvkins, Cr. 

Rr sboeiog my Uorao, $9,00 

* •« *^Oxcn, "sjoo 



Satnuel Stone, .... • • • • Dr. 

To 9 yda. BroMlelnlh, « $4 . . . . $8,00 

»« 4pr.Kiiooa,o$l . 4,U0 



T^onias Yeomans, />r. 

To 900 bu. Com, « 70 cU 



Jesse B. Stvect, J)r, 

To 30 nnmtal« Finh, a S3,75 . 



George Carpenter, J},-, 

To 900 lb3. Cheese, a 8 ctg. ... , . $10 qq 

" I firkin Butter, 7d Ib«., weight of tub, 10 Iha sss CG. * 
a aocts. . . . 'j3^ 



Archtoaid Tracy, /jj.. 

ToQbbla. Flour, «$10 mm 

"SSlba. Lard,al03U. ..... ^2 

« 3bu.S&lt, aGScu ] *. [ ^ 



Isaac Thonms, jD|., 

To 50yils.CaUeo, « 93 eta. gUJOO 

•« 75yda.brownl?heeiiBg, «14o»a. . . . Tojg 

Bv Older «iDCioodiiobk.l2!^ fin $1^3,60 . . . .\ 

Digitized by LjOOQIC 



13 GO 

14 40 

97 00 
S 00 

15 00 
140 00 

119 90 
99 90 
94 18 

19 90 



909 



» X 
« X 
1 X 

t X 

» X 

3 X 



L£G£R. 
/on. 9, 1829. 



P 



1 X 



JesM Metcalf, Dr. 

To 500 pr. Men's Shoes, a 05 cU. 

10 



Thomas YeomanSy . 

To3bbLi.,Flour,a$9,50 . . 



Dr. 



Robert Hawkins, th. 

To 120 lbs. BUstorcd Steel, a 8 cts $9,60 

" 100 lbs. Rasgia Iron, a 5 cts. 6,00 



Jamta Murray, Jr. Dr. 

To 10 lbs. Sugar, a II cts $1.10 

" 20 lbs. Ootfce, a 15 cts 7,0A 

6 galls. Molasses, a 37 cts 8,22 



JfWiam JhigeU, O. 

By 900 Hm. Lard, a Gets. $13JM 

** 350 iba..Baeon, a 13 cts ^,00 



-12- 



James Hammond, Dr. 

To IbhK Flour, $10,00 

" 3 bu. Cora, a 65 cts 1,95 

" 6 galls. Wine, a $1^ 7,50 

** 3 lbs. Coffbo, a 16 cts ,43 

*< 4 bu. Salt, a 70 cU 3,80 

" 1 lb. Y, H. Tea, . 1,35 

*< 14 lbs. Sugar, a 13 cts. I.,ti8 

" 3 yds. Broadcloth, a $3,50 7,.'>0 

ti 13 yda. Shirting, a 19 cts 3,38 



-13- 



Jamea Mun^ay, Jr. Dr. 

To 6 lbs. Raisins, fl a) cts $1,30 

" 5 galls. Currant Wine, a 75 cts 3,75 



175 



%M 



00 






35 



LEGER. 

This book is used to collect the Hcattcrod accounts Ofths Day-Book, ntid to 
arrange all that relates to each individual into ono separate ■tatonienl. The 
business €>f collecting those accounts from tho Day-Book, and writing them in tho 
Lc£of , is called posting. This should be done onco a month or oftencr. I* ;t/ts 
due from others, and entered upon tho Dtiy-Book, are placed on the side of £»r ; 
whatever is on the Day-Book as due to another is placed <fti the sMe of CV. 

When an acoount is posted, the page of the Leger, in which th» ooCoont is 
kept, is written in the left hand column of the Day-Book. ^ 

Evary Leger should have an alphabetical Index, where the names of the 
several persons, whoso accounU are kept in the Leger, should bo written, and 
the Mge noted down. • ► ► * 

When one Leger is full, and a now one is opotied, the accounts in tpe former 
vfaouU bA all iHOanQM). and the )wilancc«i transferred to the new l^ns^ 
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FORM OF A LfiGER. 



9t>a 



EXPLANATION OF THE LEGER AND THE MAN- 
NER OF POSTING. 

It will bo aoen, that the nanm of James Murraift Jr. stands fret oil tbo Day- 
OooJc ; of course, wo shall iKwt his account first. We onior his namo on the 
first pa^ of Uia teafSt io a iarfe, fiur hciui, wcilizi^ ^'^^ ^ ^^ ^3^ '^''^ ^^' 
on the right. At the top of tnia left hand column \vo enter tho year. un«ler 
which we Arrito tho month and day AviMft tho flrst G>iarge was made in tho Day- 
Book, a^d in thd next column the pa^^o of the Bay-Uook whore the charge 
stanc2s. .Tlaoo, as there aro soceral arficlus in tho first charge, instead of 
specifying each article, as in the Day-Book, wo merely say, To Sundnes* and 
enter the amount In the proper Columns. I'his charge boing thus pjsted, wo 
write the pa^ of the Legcr, vix. I, in tlio Icil hand column of tho l>ay-Book, 
aitd opposite to it a X* ^ show more distinctly that tho charge is iMsted. We 
tlien, i^iiss a fiagur carciullv over jiho namQ«» till wo again come to tho namo «f 
Jumes Jltttrrapt Jr.^ which wo find on tho.iiocon J p(\ge •, hut^ as this is credit, 
weente/ it on tho credit side, with tho date aod.pago in their proper eoluinns. 
VV< *hon enter tho Lcgor-imgo and cross, as belbro, ai;d then proceed again in 
sodjch of the same naaio^ uulil every chargu and credit is transfisrica into tJie 
Legcr. The next name is to bo taken and proceeded witli in tlio same way w 
the first \ and so continue till ail the accounts aro posted. 

As it is uiKortain how oxtonsive an account may lie when once opened, il it 
better to take a now i>ago for every name, until all the Lcger-pagcs are occa 
pied.* By this time, !t is probable, several accounts witfnai'e been settled •- 
we may tlwn enter a second namo on the saaio pagea^ and so continue till all 
the pages are fall. 

Wheuot-er any aeooi^ut is settled, tho amount or the balance is aseextaiDod. 
and the sotthnnout entered in the Leger. Tlio s<ittlemcot nmy abo be eaterea 
SI tlio Day-Bobk ;' and many practise this, although it is not es«entiaUy neces- 
sary But It is essentially necessary tliat one., if not both the books, ^duJd 
show how every account is settled, whether by cash, noto, order, goods, oi 
whatever way the amount or Ralance fs litiuidatcJ. - ' 

N. B, In making out bills, the Loger is used as a iieforenco to the charges lA 
.he Day-Boek, which must-he exactly copied. 

FORM OF A LEGER. 



Br. 



"ISMfT" 
Jan. I. 
** JO. 
« 13. 



Jamts Murray^ Jr, 



Cr. 



To Sondries, 
do. 
do. 



Jan. 5. 
*• 15 



ByCornaadOcif, 
ByUuh,tobal7 



10 



Dr. 



am I 
' lOi 



^ lb iron. . 
3 «• Sundries. 



MoUji HawJiLnK, 



VTaipiHS: 



*4 

tA'.C 



1160 



I fai|u6l 



%j Jaa. 6.|9 Hy Wtuk. 



72. 



6V. 



** ISute^aOOdttys, 



oo 
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FORM OF A LEGER. 



Ut 



Dr. 

Ju. 7. 

*• 10. 



TkotmsYeomfiTis, 



To Corn, . 
" FkNiff, . 



$168 



80 



Jan. I 
" 11. 



Cr. 



RyCanh, . . 

" Clicek, for bal. 



75; 



Or. 



tear 

Jau. 3. 
*• 6 

" S. 



Archibald T rdcy^ 



Cr. 



138 46 



To BroAdeioUi, 
do. . . 



9I9df« 



Apr. S. 



ByCtkA, 



Dr. 

Jan. 3. 



James IVnrren^ 



fo Nails, . 
•' Ctotn, . 



14 



40 



1839. 
Jan. 3. 



llBy SuaJriai, 



Cr. 



/l^. 



Jan. 3. 



Jsaac Th ovtias. 



Cr. 



1 To MulaiiMM, 
S •• Bttndrtoi, 



16 00 
SO 

SO 



JdQ9. 
Jan. 9. 3 
" 20. 



By OfiJer, . . 

" Nota aSOdajs, 



l^ 



Dr. 



mUiam 



Jan. 4. 

•« 16. 



19 

$5 



Wt 



Cr. 



To Sundrief, 
" Ca«h, . 



[ Jan. lb. 



By Sundfiei, 



54 00 



Or. 

Twin 

Jan. 4. 
•* 7. 



Samuel Stone, 



To Stodriei, 



00 



Jan. 30. 



By Ca»b, 



Cr. 

^7(00 



P 



Dr. 



George Ca\ 



Cr. 



Tarft 

Jaa 5. 



To 9undriet> 
do. 



04 



Jan. 15. 



ByN<»to,a90dsya,l 
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CASll-liOUK. 



*iOi 



Dr. 



• an. 5 



Jesae B, Siveet, 



T" Itfolasgos, 
Fiih, . 



IIS 
$140 



Jan. 6. 
" fiO. 



By C«jh, 
^* Cajh, to bal. 



Cr. 



•l5 
195 

$1^ 



JDr. ' 

"ISSTTl 

/«a 5.i3'ro Sunaries, . 



Jesse Meicalfj ' 



Apr. 7 



cv. 



"'fl 



aoo 

475 

2^ 



00 



ny hii Cheek, 



77&Q0 



Dr, 



James Hvtmmondy 



Tsili 11 Jan.ab. Jsy Order on A 



Cr. 



lan.lS.bri'bBiuMlries, 



BtOWB 



»44 



INDEX TO THE LEGER. 



A 

Ang^\y VVilbam . . . . 


. .r 


S 
Sweety Jeeie B. • • • 
BUNM,8a«ael . . . 


. . .*r 




; . 3 




C 

Oarpeuter^ Ueorge . . . 


T 

Trich^Aieiabald I 


. . 8 


H 


. . 1 

. . 3 


H&wkitM, liutiert . . . 
Uamutoiid, Jamos . . . 


Wari^n, James • • 


... 8 


IIvrray,^tunee,Jr. . . . 
MeteaU, Jeeie 


. . 1 
. . 3 


Y 

Yeouans, Tbomaa 


. . . t 



CASH-BOOK. 

Thubook reoonb the i»ayoicnts and reeelpu of eaili 

It it k^ii by making cash pr* to pevh on band and what Is received, and O . 
by w^iaiever is j»aid out. 

Ac thecnti of every day or wook, as may host suit the nature of the bnsmeas 
ihe easb^oii hand is counted, and entered on the CV. sUo. 

If there is no error, this will u»ake the sum of ibe Vr. equal to that of the 
Qr A Ulance is thon struck, and theeaA on hand carried again apoa the 
Or aide. 
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G6 



Dr. 



BILLS. 

FORM OF A CASH-BOOK. 
CASH. 



Un. 1 
9 

3 
4 
5 
6 



ToCa»h on hand 

** J. Tliompson 

** J.llart,pai(lacc*t. 

** II. Phlincroniiule 

" B Bnowdon 

** J. MoTvin on accH. 

«» 8. Crano 
Sales of Merchandiae 



Cash on bnnti 



cit 1827. 
dOl Jan. 3 

23! 

ra 
ool 

18| 






By rout of sloro far > 
one o'jarieT, f»»>5 ' 
Tko»w Tay^' 

«* Paid r*«,3 to U. > 
Thaclicr J 

"Fami I vex nouses 

»' Merch'nmliae boH ) 
of T. Thamor \ 

Cash du hand 



cv. 

T |. 

(» 5C 



127 «• 
•27 (J! 

1382136 



Form of a Bill frotn the preceding Work, 

Mr. Junies Aiurray 

to Edward L. iVckljain, Dr, 

1629. $ 

aa. t To I gall. Liaboo Wino $1.92 

u .( (( 6 yds. Calico, a 374 cu 8,05 

n u (• a jd«. Broadckiih, a «4^, 9 00 



M M 
•4 U 

•* IS. 

• M 



<« 10 lbs. Sotar, A II eu. . . . 
** tt falk. >Kiiafls(M) a 37| ca* . 
•« 90 Ibi. Colfee, « 15 cu. . 

*< 6f« Raisin*^ « 9) su. . . 
** 5 falls. Curnbt lVJ^^75eu. 

Cr. 



1,10 

slijo 

3,76 



'* 1 By 90 bo. Corn, a CO cU. 

* u •* 4 bu. UniA, a 40 cu 

** 25. ** Cash to balance, 

E4ron eaoeplcd. 



12,00 
1,011. 



ai 



as 



Btt»n^ jMVory 15, 18S9. 



EDWARD L. PECKli \M 



■ 1889; 



Mr. Jesse Metcalf 



2d FortJU 

to E. L. Peckham, 



ro» Calf-Skins, A S5, 

** so Dri«d lliiiM, A $4, . . . 

»* SOl»pair Moo*tMujcs a95cla 

Received pajrmont, bj his chock oa N. £. Dank. 



Ih. 

• \c. 

ItiO 00 

StM» 1)0 

jl76:00 

^'oo 



BMl«M,4|m2 7,1860 



EDWARD L. PE(;K11AM 
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No. 1. Negotiable Note, 

|78^. BoHon, JVay S, 1867. 

" Oa Dcmnnd, I prcrnilw to pay Clacdo Lorraius, or Oi<ior, Stirea#7 

(light Pollas Filly C^nu, with Interest, for value received.^ 



JAMBS ilONGSTLH 



, Na 2. Note payable to Bearer. 

"jj^T' Bostbn, SepL 17, 18Q7 

Six months from date, 1 promise to pay A. n.. ot Itearor, Foity I)ol* 
«rs for value received. SIMBO.N I*AVWEt«L. 

No. 3. Note by two Persons. 

tfifiO . Berlin^ Oct. 38, 1607. 

" For valqe roccived, we, JolntVr and se%*crally, promise to |iay G. D . 
n t^dor* on demand. Five ilundrcd ilollars, with fntorcst. 

iioiiACB wAijcxyrr. 

JAAIES 11/\KT. 

No. 4.. Note at Bank. 

SiStn' Boston^ Fel. S5, 18Ja 

Ninnty-Gx'o d:iys from date, I pronriKC to pay Thomas Andrews, oi 
Ordc, at the PlKniix f&nk, One Hundred and Filly Dufldrs.ror value rocoivud 
JOIJN RBYN0MI8. 

Remarks relating to Notes of Hand. 

]. A ncgolitibio tiuto is one which is made payable to A. i). or order —It ia 
itborwiso, whou tij(:s»? wouU are omitted. 

3. Hy ctidttrMig a. vote i.i understood, that the person to svhom it is paya« 
Ho Tri»'M hts name on the liack of it. For additionil security, any otiior pcr- 
K>fi mr.y aflcrwanlM endorse it, 

U. It the nolo lie made payable to A. B., orwrdery {tee A%. I,) then A. B 
^n sol! #aid note lo ivhoai ho pleases, provided he endorses it ; and whue%*er 
buys s&id n«>te may lawfully demand payment of the sij^ier of the note, and 
if the signer. throii<^!i inability or otherwise, Tpfuses to pay said note, the pu»- 
chafer rnivy uwfuJIy demand payment of tlie ei.dorser. 

_ 4. If thl* nolo be made payal>Jo to A. B., or frccrer, (*«« AV. 2,) then thfl 
signer oirfy \s responsible to any one who m«y purchase it. 

5. Unions a n«>tc lie written pnyablo on some Siiecific future time, it shoud 
bo writf on on demand i but rhunld :!» wotCrf en aemandbo omiitcd, the note is 



Mi>lK).««l to be recovctaMu by law, 
<x ^^• hen 8. note, payable fit a future day, I 



, , becomes due it is eoosiderad on 
iiitorcii fror.i that vime till paiJ, tho.ifh no mention bo made of interest. 
• T. No nio>:tirm n(«d lie made in a note of the rate of interest : 'that particu- 
lau- is soulcj by Inw, and will -be cnllectn<1 according to the laws of the state, 
where the noir, in ilated. In sonio stales it is 5 per c»vu. } in oilicrs, 7. 

8. If two ]te:nin\«, jointly and severally, {.ice JV*.;. U,) pign a liote, it may be 
e«»IIcctc-i hr fiMf of oither, 

9. A no'.e is not valid, fmlcss the words for value received ho expressed. 



19. Whisr unote ia »iven, payulile in ntiv article of mcrchandt^r. or property 
other thur *«i>n-ey, -lelirnnlile on a !»j>rcifin(l time, soch nrticJcs should be teo 
doroil in {nfi/mant a\ said linio oilier wirsc tiic holder of tlffl note miiy dewiS'^- 

by Google^ 



M M£RCAJKT1LB FORMS. 

Acanm* tot(& Intere^ 
Mr. Thomas I. Spencer 
' «!* », , -, toKLTiadali ih 



.8n~.Nov.l. BrCuh, . . .V.'T . . &»> 

iei»~jao. 1. lAuTin fiui; : : : ::::.;:• ^^ 

. • $53,8(1 

*•«•»» Jkn. 1, 1819. fl. TfiSBuuZ" 

il Receipt for Money on Accinmt, 

/(Brtoii, yaiitf 21, 1810. ^ 3;31B0N BKAMDr 

-4 General Recetpt. 

.,^^*m '*<**>^^ »*" Jonathan Andrews Fourteon Dollars in fhti of all ■• 

"ISSU p^. 31, i«i7. ; «<^^<3B ^^^ 

Receipt for Money paid on a Note. 

B«« ™?^**f'*/^ Uonard Tcmplo Seventy-two Pounds and Eleven SfaL 

^n Order for Money. 
Messrs. R. Potter &. Co. 

-Bosfoii, Sept, 16, 1888. BrLEtL.AU ^KNCEB. 



An Order for Goods. 
Mr. Albion N. 011163', 

eliarga ^^**^ ^"^ Seventy-one Dollar., in gobds from yoot «tare,aad 
^^^,I>..81,ie^. Voa^obodsent servaot, ^ ^^^^ 

JVbW. A receipt riven in foil of oil accmmu cuts off aro™. . . i— 




- any on^ who preseats it Ibr payd 

f^ ': , THE END 
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SMITH'S 

rRODUCTORY ARITHMETIC. 

^iTTLE Federal Calculator, consisting 

ftions and Tables, to employ the mind and 

|only: d^gned particularly to go before 

and to prepare for it. By Roswell C. 



pu xtion and extensive introduction of the author's 
iork OR Arithmetic, render it unnecessary lo say 
ifiaure the attention of teachers to this work. It 
Eclectic plan, and it is believed it will be found to 
t improvement in the art of teaching Arithmetic to 
wn^ children. It contains no pictures, but in its small 
jcspass comprises a vast amoimt of useful matter, so 4l^- 
eiu to interest children, and excite their desires to look 
deeply into the subject, and thus be prepared for the 
rger work. 

iktra^ from Mr. Colhum's Lecture btfore the Ameri- 
can Institute, 

It has often tteen asked whether the plates that accompany Col- 

fi'a Arithmetic, or any thing of a similar nature are of any uae to the 

mer. 1 think myself that ihey have but little effect upon his pro- 

S3. The p'atea are very convenient, but I believe the fingers do 

at as well as a;iy thing. If the st^holar ta allowed any helps of this 

Td he should he allowed to use them entirely by himself, and in his 

way. Any helps by which the work is partly doae for the scholar^ 

ilia inly injurirms. It is by his own efforts, that a child is to learn, 

laanis at dll. The teacher may assist him in un4enitandinyth« 

tion, but npt in tlif oiiemtinn, not. even tm arranging the eounter^f 

to do this, is tu 'N. for him tlie nrtost important part of the solutida.* 

bence the arbitrary arranffcment of any lines, plates, Ac., 

'' i?gok, by which the child sees th*» solution of a ques- 

^^«rcising his mind is injurious. In tliis work, 

^voiaed, and the only mode of illustration is by 

\gc rs, moved by himself. 

Slished, by Carter, Hendes & Co 
X Publishers, Boston. 
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